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Y.—.CRUSTACEANS.

221. THE CRABS.

THE FIDDLER CRABS—GELASIMUS PUGNAX, Smith; GELASIMUS PUGILATOR, Latreille; GELASI-
MU MINAX, Le Conte.

Three species of Fiddler Crabs oceur upon the Atlantie coast of the 1Tnited Btates, and are
frequently utilized as bait. Congregating together in immense numbers, as thev often do, and
excavating their holes generally in convenient loealities, above the reach ot the tides, they might
be easily colleoted in Jarge quantities, were they better appreeiated by the fishermen, Most
dwellers upon the sen-shore are acquainfed with that peculiarity of the Fiddler Crabs which has
given to them their eommon name, and by which they are readily distinguished fromn our other
Crabs, The males are provided with two very nnequal claws, one being of large, the otheyr of
quite small size, in comparison with the stze of the avimal. Of these, the larger cliw has lLeen
likened te a fiddle and the smalter one to a How; hence the derivation of 1he name. The claws of
the females are, however, of equal and small size.

The three species 1pentioned as living upon thoe Atlantic veast are Gelasimus minaz, G.
pugnax, and . pugilater, The foriner species, which is the rpest, ranges trom the southery coast
6f New England to Flovida, und lives npon salt marshes, usually farthier from the sea than the
others, and frequently where the water is nearly fresh. ¢, puwgnar rages trom Cape Cod to
Florida, and also ooenrs in the Gult of Mexioo and among ihe West Indies.  “1t makes its
burrows only upon salt marshes, hut is often seen in great companies wandering out upon nuddy
or sandy flats, or even upon the beachies of the bays and seunds.y @, pugilator ranges from Cape
Cod to Florida, npon muddy and srandy flats and Learhes. Professor Verrill describes the habits
and characteristics of these species as followa: !

“We find several species of Crabs burrowing in muddy banks slong the shiores of the
estuaries, ns well as aloug banks of the streams aund ditches of the salt marshes. The wost
abundant of these is the marsh Fiddler Crab, Gelasimus pugnaz, which is often so abundant that
the banks are completely bouneycombed and undermined by them., These holes are of various
sizes up to about three.quarters of an inch in diameter, and descend more or less perpendicularty,
often to the depth of two feet or more. Oceasionally in sumimer these Crabs will leave their holes
and scatter over the surface of the marshes, which at times seem to be perfectly alive with them,
but when disturbed they will scamper away in every direction and speedily retreat to their holes;
but oceasionally, at least, they do not find their own, for sometimes the rightful owner will be seen
forcibly ejecting several intruders. It is probable that at such times of general retreat each one
geta into the first hole that he ean find. Associated with this ¢ Fiddler,” another related Crab, the
Besarma retivalata, is occasionally found in covsiderable nuwbers. This is a stout-looking, reddish-
brown crab, with n squarish carapax; its large elaws are stout and nearly equal in both sexes,

-instead of being very mmequal, as in the male ¢Fiddlers) It lives in holes like the ‘Fiddlers,

. ' Rgport tipon the Invertebrate Animalo of Vineyard Sound, ete., in Report Tinited States Fish Commissioner for
. 1871-"12, pp. 336, 466. e
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but its holes are usnally muech larger, often an inch or an inch and a half in diameter, It is much
less active than the ¢ Fiddlers,! but can pinch very powerfully with its large claws, which are
always promptly used when an opportunify ocenrs.

“(On the marshes farther np the estuaries, and along the mouths of rivers and brooks, and
extending up even to places where the water is gquite fresh, another and much larger species of
‘Fiddler Crab? oceurs, often in abundance; this is the Gelasimus minax. It can be easily
distinguished by its muel larger size and by having @ pateh of red at the joints of the legs. Its
habits have been carefnlly studied by Mr. T. M. Prudden, of New iIaver.:, who has also investigated
its anatomy. According to Mr. Pradden, this species, like Gelasimus pugilator, is a vegeturian.
He often saw it engaged in seraping ap and eating a minuete green algoid plant which eovers the
surface of the mud. The male uses its small claw exclusively in obiaining its food and couveying
it to the juouth. The female uses either of her small ones indifferently. In enlarging its burrows,
Mr. Prudden ohserved that these Crabs scraped off the mud from the inside of the burrow by
means of the claws of the ambulatory legs, and, having formed the mud into a pellet, pushed it up
ont of the hole by means of the elbow-like joint at the base of the great claw, when this is folded
down. He also ascertained that this Crab often constructs a regular oven-like arch of mud over
the mouth of its burrow. This archway is horizontal, and large and long enough to contain the
Crab, who gnietly sits in this enrious doorway on the lookout for his enemies of all kinds,

«This species can live out of water and without food for many days, Tt can also live in
perfectly fresh water. Onelarge male was Kept in my laboratory in a glass jar, containing nothing
but g little siliceous sand moistened with pure, fresh water, for over six months. During this
whole period lie seemed to be eonstantly in motion, walking round and ronnd the jar and trying
to climb out. He was never observedl to rest or appear tired, and after months of eonfinement and
starvuation was just as pugnacions as ever. -

“Although some of the colonies of this species live nearly or quite up to fresh water, others
are found farther down on the marshes, where the water ig quite brackish, and thus there 18 a
middle ground where thix and . pugnax occur together, This was found by Mr. Prudden to be
the ease both on the marshes hordering West River and on those of Mill River, near New Huven.
They are abundant along boith these streams. The holes made by this specics are much lurger
than those of G. pugnar. Some of them are from an inch and a half to two inches in diameter.

« On sandy beaches near high-water mark, especially where the sand is rather compact
somewhat sheltered, one of the ¢ Fiddler Crabs, Gelasimus pugilator, is frequently found in great
nnmbers, either ropning actively -about over the sand, or peering cautiously from their lioles,
which are often thickly scattered over considerable areas. These holes are mostly from half an
ineh to an inch in diameter, and a foot or more in depth, the upper part nearly perpendicular,
beeoming horizontal below, with & chamber at the end. Mr. Bmith, by lying perfectly still for
some time on the sand, succeeded in witnessing their mode of digging. In deing this they drag
up pellets of moist sand, which they carry under the three anterior ambulatory legs that are on
the rear side, cimbing out of their burrows by meana of the legs of the side in front, aided by the
posterior leg of the other side. Afterarriving ab the mouth of their burrows and taking acautions
survey of the landscape, they ran quickly to the dintanee often of four or five feet from thu burrow
before dropping their load, using the same legs as before and carrying the dirt in the sameé
manner. They then take another careful sarvey of the surroundings, ran nimbly back to the
hole, and after again turning their pedanculated eyes in every direction suddenly disappear, 8001t
to reappesr with another load. They work, in this way both in the night and i the brightest
sunshine, whenever the tide is out and the westher is suitable. In coming out or going luto their



THE OYSTER CRAR, T65H

burrows either side may go in wlvaonce, but the male more eommonly comes oot with the large
elaw forward, Aeccording to Mr. Smith’s observations this species is a vegetarian, feeding upon
the minute algm which grows npon the moist sand, In feeding, the males use only {he small
claw, with which they pick np the bits of aulgee very daivtily; the females use indifferently either
of their simali ¢laws for this purpose. They always swallow more or less sand with their food.
‘Mr. Smith also saw these Crabs engaged in seruping up the surface of the sand where covered
with their favorite algic, which they foriped into pellets and carvied into their holes, in the same
way that they bring sand out, doubtless storing it until needed for inod, for he often found large
guaniities stored in tbe terwinal chamber” .

As above stated, the Fiddler Urabs are somelhues used as bait; and at the moath of the
Mississippi River G. pugnexr has been observed, in eonnection with the river Cray-fish { Canbarus),
burrowing into and greatly damaging the levees.

YELLOW SHORE-CRAB OF THE PACIFIC COAST—HETEROGRAPSUS OREGONENSIS, Stm.
PURPLE SBHORE-CRADR OF THE PAOIFIC COAST—HERETEROGRAPSTS NUDUS, Stm.

Aceording to W. N. Lockington, these two species are by far the most abundant of all the
California coast Crabs; but they are ouly eaten by the Clinese. The body of these Crabs is
nearly square, and the elaws large in proportion, In H. eregonensis the antorior half of the
lateral margins on each side bas two rather deep indentations, resulting in the formation of two
Iurge spine-like projections, which bend strougly forward; in I, nudus these characters are less
pronounced. The four posterior pars of limbs in H. eregonensis are alse more or less lairy,
while in H. nudus they are naked. The general color of the former species is vellow, of the
Iatter purple; I nuduys also has marbled lands and attains a sonewbat farger size than M,
oreqonensiy, measuring at times two inches brond. Hundreds of one or other of these species of
Doth sexes and of all sizes may frequently De fonnd together, congregated under a single stone.
H. oregorengis is especiglly abundant in muddy sloaghs of salt or brackish water, where it
literally swarms. Hundreds of uplifted threatening claws weleomme the intruder who ventures
near these mud flats when the tide is out. Both species occur at Puget Sound, and range thence
southward to the southern limit of California. II. nudus alse oecnrs at the Bandwich Islands.
Both species are eatent to some extent by the Chinese, who spit them on wires and cook them
over their fires.

TEE OYSTER CRAB—PINNOTHERES OSTREUM, Say.

“The ‘Qyster-cral,’ Pinnotheres ostreum, is found wherever oysters occur. The female lives,
at least when mature, within the shell of the oyster, in the gill cavity, and is well known to most
- consumers of ovsters. The males are seldom seen, and rarely, if ever, ocenr in the oyster. We
found them, on several occasions, swimming sctively at the surface of the water in the middle of
Vineyard Sound. They are quite unlike the females in appearance, being smaller, with a firmer
shell, and they differ widely in color, for the carapax is dark brown above, with a central dorsal
stripe and two conspicuous spots of whitish ; the lower side and legs arc whitisk. The female has
the carapaz thin and translueent, whitish, tinged with pink.”!

This Crab has been recorded from the Atlantic coast from Mussachusetts to Svuth Carolina.
The females measure, when adult, about half an inch broad and a little less in length. From the
Buropean Oyster.crab {Pinnotheres pisum) our species differs in having a thinner and more
embranaceons shell and a larger size. The colors are also different in the two species.

—

*'VERRILL: Vineyard éound "Report‘, p.. .367,_ 187172
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Pinnotheres ogtreum is eaten both raw and ccoked, either along with the oysters with which it
is associated, or as a separate dish. It is also pickled for domesric vse and for the frade.

Another species of Pinnotheres (P. maculatum) frequently ocenrs in the shells of the common
sea-mussel (Myfilus edulis) and the smooth scallop (Pecten tenuicostatus), between the gills of the
animal, It attains a larger size than the Oyster-eraby, and, as in the case of the latter. the females
alone are parasitic, the males having only been found swimming at the surface of the sea. We
have never heard of this species being eaten, probably because neither the mussel nor the smooth
seallop has ever been used much as food in this country. In the snmmer of 1880, while dredging
off Newport, Rhode lsland, the United Stales Fish Commission steawmer ¥ish Hawk eame upon
extensive beds of the smooth scallop, from s bushel of which nearly a pint of these Crabs were
obtained. Again, in 1881, the same species was encountered in great abundance Ly the same
party, in Vineyard Sound, in Mytilus edulis. As an experiment, they were cooked along with the
mussels and found to be very palatable, althongh their shell is, perbaps, somewhat harder than
that of Pinnotheres ostreum,

A third species of Pirnotheres ocours upon the west coaat of the United States, in the shells of
Pachydesma and Mytiluz californianus.

THE: RocK CrAB—CANCER IRRORATUS, Say.

DISTRIBUTION AND HABITS.—This is the common Crab of the New England coast, where
adolt specimens occur in all depths of water from low-tide level jo sbont twelve fathoms
Smaller specimens have, however, been obtaived in from thirty to fifty fathoms, both mnear
the coast and on George’s Bank, Stellwagen's Bank, and elsewhere. Its entire range, so far
as determined, is from the Straits of Belle Isle, Labrador, to South Carolina.. In the Gulf of
Baint Lawrence it is exceedingly abundant, but south of New Jersey it is rare. According to
Prof. 8. I. Smith, this species is not common in the wmuddy bays of the New Jersey coast, but
is thrown np in large numbers upon the sandy outer beaches; it is abundant on the sandy shores
of the southern side of Long Islamd, and on the sandy and rocky shores of Long Island Sound;
1t is equally sbnudant, in similar sitnations, along all the rest of the mouth coast of New
Englapd and in Cape Ceod, Massachusetts, and Casco Bays, but is apparently less common in
the Bay of Fundy and at Halifax, Nova Scotia. “ When found living between tides it is nsually
concealed among rocks or buried beneath the sand. It is usnally much mere abundaut at or just
below low.water mark, however, than between tides

“The common ‘Rock Crab,) Cancer irroratus, is generally common under the large rocks near
Iow.water mark, aud often lies nearly buried in the sand and gravel beneath them, It ean be
easily distingmished by having nine blunt teeth along each side of the front edge of its shell or
carapax, and by its reddish color sprinkled over with darker brownish dots. This crab alse oceurs
in the pools, where the comical combats of the males may sometimes be witnessed, It i3 not
eonfined to rocky shorés, but is common also on sandy shores, as well as on rocky and graveily
bottoms off shore. It is widely diffused along our coast, extending both north and south, and is
common even on the coast of Labrador. Like all the other species of crabs, this is greedily
devoured by many of the larger fishes, such as cod, haddock, tautog, black bass, and especiaily
by sharks and sting-rays.”? . . o

EXTERNAL OBABACTERS.—The carapax of the Rock Crab is transversely suboval i.gi outline,
and about two-thirds as long as broad; the upper surface is moderately convex, with unequal

“Trans. Conn. Acad., v, p. 38, 1879, | *VsBBiLL: Vineyard Sousd Report, p. 913, 187173,
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but symmetrically arranged mammillations, some of which are searcely defived. The snrface
appears nearly smooth, but i3 really covered with closely-placed, minute graoulations, The eyes
stand on gbort, stont pedunecles, which lie in deep ecireular holes on either side of the middle of
the front margin. Between the eyes there are three small teeth, and on each side, between the
eyes and the outer edge of the shell, the margin is indepted to form iiine broad and stout teeth.
Tle claws are rather short and stout, the inuer marging of the fingers bearfug each a row of
few, large, blunt, and sometimes double tubercles. The four posterior pairs of legs are similar
to one another, long and slender, with pointed tips. The ground color of the carapax is yellowish,
closely dotted with dark purplish-brown, which becomes a reddisli-brown after death.

The only species of Crab upon our Aflantic coast whkich could possibly be confonnded with
the present one is Cancer borealiz, of which a description is given following this. The differences
between the two species being onece pointed out, there is no dificulty in distinguishing between
them.

EcoNoMIC VALUE.—The Rock Orab is not much in demand as an article of food. It is sold
to some exfent in the markets at Boston, New Bedford, Newpori, New Yeork, and perbaps
elsewhere within the limits of its range, generally, if not always, in a hard-shell condition.
But even in Boston, where it could be easily supplied, its place is mainly taken by the eommon
edible Blue Crab (Callinectes hastatus), which is sent tliere fresh from New York and other
localities. The two species of Cancer are, however, more nearly related to the Buglish edible
Crab (Qancer pagurus) than is our owu ecommon edible Crab, and, weve this kind ot food more
appreciated by the American seacoast inhabitants, there is no reason why the Rock Crab, as
well as the “Jonah,” should not be utilized to a very great extont, In some places, Newport
for instance, the two species of Cancer, but especinlly the Cancer borealis, ate preferred to the
Callinectes hasiatus, but this iy not the rule elsewhere.

DeEVvELOPMENT.—The following accouut of the growth and development of this Crab, by
Prof. 8. I. Smith, will suffice, it a general way, for nearly all the American species of Crabs, and
will serve to indicate the coricus changes which take place before the simple erab egg hecomes a
well-developed Crab. Sueb an account as this becomes very valuable in many eases as a means of
pointing out the essential details to be followed in the artificial breeding of mwarine animals.

“All, or at least nearly all, the species of Crabs living on the coast of New England pass
through very complete and remarkable metamorphoses. The most distinet stages througlt which
they pass were long ago described as two groups of crustaceans, far removed from the adult forms
of which they were the young. The names Zoea and Megalops, originaily applied to these groups,
are conveniently refained for the two best marked stages in the developinent of the Crabs.

“The young of the common Crab (Cancer irroratus), in the earlier or zoea stage, when firss
hatched from the egg, are somewhalt like the form figured [reproduced on one of the plates afi the
Eild of this volume], but the spines upon the carapax are sll much longer in proportion, and there
are no signs of the abdominal legs or of any of the future legs of the Megalops and Crab.
Io this stage they are very small, much smaller than in the stage figured. After they
bave increased very much in size, and have molted probably several times, they appear as in
tha figure just referred to. The terminal segment of the abdomen, seen only in a side view in the
figure, is very broad and divided nearly to the base by a broad sinus; eaclt side the marging
Preject-in long, spiniform, diverging processes, at the base of which the margin of the sinus is
armed with six to eight spines on each side. When alive they are trapslucent, with deposits of
dark pigment forming spots at the articalations of the abdomen and a few upon the cephalothoraz
and ita appendages. In this stage they were taken at the surface in Vineyard Sound, in immense
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unambers, from Jane 23 to late in Angust, They were most abundant in the early part of July,
and appeared in the greatest numbers on calm, sunny days,

d8averal Zoew of this stage were observed to change divectly to the megalops form.  Shortly
before the change took place they were not quite as netive as previously, bat still continued to
swim about nntil they il}][)li-'?l-!‘(-_&il to be seized by violent convulsions, and after w moment began 1o
wrigele rapidly out of the old zoes sking and at onee appeared in the full megalops form. The
new integitment seoms to stiffen at onee, for in a vers few moments alter freeing itself from the
old skin the new Megalops was swimming about ag actively as the oldest individoals.

$i1n this negalops stage the animal beging 1o resemble the adult. The five pairs of ceplia-
lothoragic legs are mueh like those of the adalt, aud the mouth-organs have assumned nearly their
final form. The cyes, however, are siill enormons in size, the carapax is clongated and bas a
slender rostrum and u long spine projecting from the eardiac region far over the posterior border,
and the abdomen is carried extebnded, aud is furnished with powerful swimming-legs, as in the
Macronra. In color and habits they are quite similar to the later stage of the Zoewm from which
they came; their motions appear, however, to be more regnlar and 1ot so rapid, although they
awim with great facility. In this Megalops the dactyli of the posterior ceplalothoracie legs are
styliform, and are each furnished at the tip with three pecnliar sete of different Jangths and with
strongly curved extremitics, the longest one simple and about as Jong ag the dastylus itself, while
the oue next in length is armed along the inner side of the enrved extremity with what appear to
be minute teeth, aud the shortest one is again simple,

A ceording to the observations made at Wood’s oll, the young of Cancer irroraius remain
in the Megatops stage only a very short time, and at the first molt change to a form very neav
that of the adnlt. Notwithstanding this, they nceoarred in vast numbers, and were taken in the
towing-netis in greater quantities even than in the zoca stage. Their time of occurrence scemed
nearly simultaneons with that of the Zoese, and the two forms were almost always associated. The
exact time any particular individnal remained in this stage was observed only a few times. One
full-growit Zoea obtained June 23, and placed in a vessel Ty itself, changed to a Megalops between
9 and 11.30 a. m. of June 24, and did not molt again till the forenoon of June 27, when it became
#a young CUrab of the form described farther on,  Of the two other Zoe: obtained at the same time,
and placed together in a dish, one changed to a Megalops between 9 and 11,30 a. m. of June 24,
the other during the following night; these both changed to Crabs during the night of June 26
and 27,

“<In the two or three instances in which the change from the Megalops to the young Crab was
actually observed, the Magalops sank to the bottom of the dish and remained quiet for some time
before the molting took place. The muscular novements seemed to be much less violent than in
the molting at the close of the zoea stage, and the little Crab worked himself out of the megalops
skin quite slowly. For a short time after their appearance the young Crabs were soft and inactive,
but the integument very soon stiffened, and in the course of two or three hours they acquired all
the pugnacity of the adult, They swam about with cuse and were constantly aitacking each
other and their companions in the earlier stages. Many of the deaths recorded in the above
memorandum were dne to them, and on this account they were removed from the vessel at each
observation. In thig early stage the young Crabs are quite differcent from the adult. The earapaXx
iy about three millimeters long and slightly less in breadth. The front is mnch more prominent
than in the adnlt, but still has the same number of lobes and the same general form. Tho antere-
lateral margin is mnch more longitudinal than in the adult, and is armed with the five normal
teeth, which are long and acute, and four very much smaller secondary teeth alternating with the
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normal ones. The antennse and ambulatory legs are proportionally longer than in the adult. The
young Crabs in this stage were once or twice taken in the towing-net, but they were not common
at the surface, although a large number were found, with a few in the megalops stage, among
hydroids npon a floating barrel in Vineyard Sound, Jaly 7.7!

THE JONAH CRAB-~CANCER BOREALIE, Stimpson.

AFFINITIES.—The * Jonah Crab ”- is very closely related to the common Rock Crab, and is
also to some extent associated with it in ite distribution. The two speeies are so much alike in
shape and general characters that they were originally regarded as the male and fomule respect-
ively of one and the same apecies. They are, however, quite distinct, and after the differences
Lhave beon once noticed there is mo difficulty in distinguishing between themn. The Jopnah Crab
differs from the Roek Crab in the much larger size of adult specimens, in the rougher surface of
the carapax and claws, caused by the larger granules covering it, whicl are of irregular size, soms
being much larger than others, and Ly the serrations of tlie antero-lateral margins being erenate
and the posterior ones armed with numerous sharp points, instead of being simple as in the Roek
Crab. The legs of the Jonah Crab are alsp proportionately shorter and heavier than those of
the Rock Crab. The color of Cancer borealis is yellowish beneath and brick-red above, the limby
cerresponding more or less in coloration with the lower gurface, but of a light reddish tint above,

DISTRIBUTION AND HABITS.—Besides being fonnd in moderately deep water, the Jonah Cral,
in certain localities, inbabits the rocks near Iow-tide level, in the clear waters of the ocean shores,
but it never oecurs in mnddy or sandy bays and barbors where the Rock Cral abounds. The
range of Cancer borveslis is from the eastern end of Long Island Sound te Nova Scotia, but it is
tot found everywhere within these limits, being apparentiy local in its distribution and abundant
only within certain more or less restricted areas. The principal localities where it haa been
observed are as follows : off Nounk, Connectient; off Watch Hill and Newport, and in Narra-
gansett Bay, Rliiode Island; Vineyard Sonnd, Noman’s Land, and Salem, Massachusetts ; Casco
Bay, Maine ; Bay of Fundy and Xova Scotia. In 1380, the United States Fish QCommission found
the Jonah Crab abuudant everywhere in the lower part of Narragausett Bay fron about low-tide
level down to the greatest depihs of the bay, and it was likewise very common off the bay, and
off the porth eud of Block Island. The following acconnt of the habits and distribution of this
species is taken from Prof. 8. I. 8mith’s account:?

“1n habits this species differs very greatly from drrorafus. The best opportunities which T
have had for observing it were at Peak’s Island, in Casco Bay, Aungust and September, 1873.
Empty carapaces, chelipeds, ete., of Dorealis were at first found in abundance scattered along the
outer shores, far above the action of the waves, where they liad evidently been carried by gulls
and crows, and were also found in eonsiderable nmnbers half & mile from the shore, in & forest of
coniferous frees thickly inhabited by crows. For several weeks no living specimens of borealis
were discuvered, although the irroratus was found living in shundance all about the island,
without, however, its remains scarcely ever being found scattered about with those of borealis,
The borealis was finally discovered in abundance at low water on the exposed aud very rocky
8hores of the northern end of the island. At this locality, between eighty and ninety specimens,
all females and many of them carrying eges, were obtaiuned in a single morning. They were all
found in situations exposed to the action of the waves, and were cither resting, entirely exposed,
apen the bare rocks and ledges, or clinging to the seawseds in the edge of the waves, or in the

18, 1. Bmith, Vineyard SBound Report, pp. 530533, 1871-'72.
. * Trann, Conn. Acsd., v, p. 40, 1879,
.40 F
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tide-pools.  They were never found concealed beneath the rocks, where, however, érrovatus
abounded. ILis a muach heavier and wore massive species than the irvoratus, and is consequently
much better adapted than that spectes Lo the situations in which it is found.  Bo many individuals
fulling o prey to bivds is evidently a resunlt of thie babit of remaining exposed between tides,
althougl the heavy shell must atford nuch greater protection than the cowmparatively fragilo
covering of dérrorafus would afford to that species if similarly exposed. The borealis was also
found at a somewhat similar loeality, bot more exposed to the sea, on Ttam Island Ledge, a low
rect open to the full foree of the ocean. One specimen of moderate size was dredged in the ship
channel between Teak’s Island and Cape Blizabeth, in fen fathoms, rocky and shelly bottom, and
specimens were geveral times captured in lobster-traps, set at a depth of eight or ten fathoms,
amouy rocks, S]mcimeué were also several times found in stomachs of the cod taken on the cod
ledges.

“#1In the vicinity of Vineyvard Sound, this species was not infrequently found throwu upon
sandy DLeaclws, but never upon beaches very far removed from rocky reefs. The following are
the localities where it was seen in greatest numbers: Aloug the sandy beach of Martha's
Vineyard, fromm Menemsha DBight to Gay Head; the rocky island of Cuttyhunk; and the rocky
outer shores of Nomun’s Land, where dead speeimens were found in considerable abundanee. In
the vieinity of Neoank, Counecticut, if was occasionally found dead npon the sbores, and wus
sevoeral times obtained from lobster-traps.

“The largest specimens I have seen are two males, of almost exactly the same gize, one trom
Cuseo Bay, the other from near Noank, Contecticut. The carapax of the speeimen from Gasco
Bay is three and one-half inches long and five and three-fourths inches broad.”

ECONOMIC VALUE.— Cancer borealis is supplied to the Newport markets in small guantities
during ost of the summmer mouths, and is much esteemed there as food, being considered by
many preferable to the Blue Crab (Callinectes hastatus). Itis taken by the fishermen on the shore
and in shallow water.

Namp.—The term ¢ Jonal Crab,” which we have adopted here for this species, is the one by
wltich it ix commenly known iu and about Narragansett Bay, Rhode Island, and to some extent
also about Vineyard Sound, Massachusetts, but apparently not elsewhere, The origin of the
name we have not been able to ascertain. In most localities where it ocenrs it is confonnded by
the fishermen with the commoner Rock Crab.

TEE COMMON CRAB OF THE PACIFIC COABRT-—CANCER MAGISTER, Dana.

This is the largest of the edible species of Crabs of the Pacific coast of the United Btates, and
likewise the most important. It is the only species commonly eaten in San Franeisco, although
two other species inhabiting the same region, and which are described further on {Cancer productus
and Cancer antennarius), are also edible and of good flavor, The carapax of adult males usnally
measures from seven to nine inches in breadth and four to five inches in length; the females
average much smaller, The color of the upper surface is a light reddish-brown, darkest in front;
the limbs and wider surface are yellowish. The anterior margin of the carapax forms a nearly
regular elliptical eurve, reaching back to about the middle of the sides and interrupted by nine
slightly prominent, sharp teeth on each side. At the termination of this curve on each side, there
is a strong, pointed tooth, projecting directly outward, and forming the commeneement of the
postero-lateral marging, which are long and slope abruptly backward so as to leave but & narrow
posterior margin. The surface of the carapax is slightly convex, undulated, and covered with
papillze; the elaws are strongly toothed above and ribbed at the sides.



THE ROCK CRAB OF TOE PACIFIC. P71

This species has gnite an extended range, having been recorded from Sitka, Alaska, in the
north, and from Magdalena Bay, Lower California, in the south ; Lot whether tlhese are its extreme
northern and southern limits or not is unknown.  In the Bay of San Francisco it is very abundant,
and Jarge quantities are constantly captured and brouglit to the markets in that eity ; it is also
taken for food in Monterey Bay, Cualitornia,

It occurs most commounly on the saudy bottoms, below low-tide level, and is seldom found, at
least to any extent, between tide-marks. The supplies sent to the San Franciseo markets come
mainly from the San Franciseo side of the bay, especially from the south side of the Golden Gate,
between the city and the sea. They arve alse taken in almudance from about the wharves and picrs
in the Bay of Ban Francisco. Crab-nets baited with fish and oftal are used for catching them.
Nothing is knowu regarding the spawning scasou and habits of this species. The fishermen say
they spawn in March or April. The oceurrence of o female with spawn in the San Fraucisco
market has not yet been recorded by any naturalist.

Toe Rep URAB—CANCER PRODUCTU, Randall.

This is a very common species it the Bay of San Franecisco, although less abundant than the
last ( Cancer magister), 1t also attains a larpge size, adult individeals wweasuring from five to seven
or more inehies in breadth across the carapax, and from two and 2 half to four inches in lengti.
The proportion of width to length is rather greater in the males than in the females. The antero-
Jateral Dorders of the carapax form an ellipsc, broken in the center in front by a slight projection,
by which the specific name was suggested. The teetlt of the front and of the antero-lateral bor-
ders arc distinetly separate in the adult, but in the very young exist only as wrinklings of the
edge of fhe carapax. The postero-lateral margins are concave and short. The claws are of
medinm size compared with the earapax, and the posterior limbs are slender and plain.  The color
of adult specimens is an intense dark red or reddizsli-brown above and yellowislh-white below; the
young differ from the adults in their more variable eoloring, rome being of a dark reddish-
brown, others yellow spotted with red, and still others banded with red and yelow. The shape of
the carapax, with its prodoced front, sufficienily distingnishes this species of Cancer from alf the
others on the Pacific coast.

Cancer productus is found along the entire Pacific coast of the United States, and hus been
recorded from Magdalena DBay, Lower California, and the Queen Charlotte’s Islands and other
localities, in British Columbia. It is very abundant in the Bays of San Iranciseo, Monterey, and
Tomales, and also occurs at Santa Barbara and San Diego. 1ts habitatl is in the shallow water
along the shores, principally in roeky sections, aud it is frequently found between tide-marks,
often taking refuge in pools onder stones near low-tide level.

Stimpson, in 1856, reecorded secing this species in the San Franciseo wmarkets, but it is no
longer taken there, nnless by accident or inadvertence, the larger and more abundant Cancer
magister fully supplying the demands. In case of the Iatter hecoming searce, however, Cancer
productus would become an important srticle of eaptare.

Ter, Rock CRAR OF THE PACIFIC COAST—CANCER ANTENNARIUS, Stimpson.

This species is of about the same average sizv as Cancer productus, and is tolerably abundant
along the Pacific coast, from Queen Charlotte’s Islands, in the north, to Magdalena Bay, Lower
California, in the south, Although as regards edible qualitjes it is said to eompare fuvorably
with Cancer magister, it has not, up to the present time, becu brought to the San Francisco
markets. The carapax of adult specimens measures threc and a half or more inches in length,
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and from five to six inches across. The carpus and hand of the big claws are smooth or nearly
so, and the oxternal anftenuw arc very large and hairy. The margina of the abdomen and of
other parts of the lower surface of the body, as well as the ambualatory feet, are very hairy, and
this character, together with the great length and hairiness of the antennse, serves as the best
distinguishing feature of the species. Young individnals are more hirsute than adults. The
color of the carapax is a dark purplish brown; the chelipeds in adults are marbled with purplish
BROLS.

The Pacific Roek Crab does not often ocear on the shore between tides; it appears to frequent
deeper water than either Cancer magister or C. productus, being abundant in from two to thres
fathoms, always, however, among rocks,

Tee Mup CrABg-—PaNOPEUS HERBSTH, Edwards; PANOPRUS DEPRESSUS, Bmith; PANOPEUS
83avI, Smith; PANOPEUs HARRISII, Btimpson,

Your species of the so-called Mud Crabs ecenr npon our Atlantic coast: Panopeus Herbstis
ranges from Long Island Sound to Brazil, but is not eommon north of New Jersay; P. depressus,
from Cape Cod to Florida, and often carried much farther north with oysters; P. Sayi, associated
with the last and baving the same range; P. Harrisii, from Massachusetts Bay to Florida,
P, Herbstii is rather the larger species, specimens from Flerida and the Weat Indies measuring
fully two inches across the back. The color is a dark olive above, the fingers of the claws being
black, though lghter at the tips. This species is occasionally sold as food in the New Orleans
markets, and is sometimes used as bait. The other three species are more or less abundant in
numerous localities where they counld also be obtained as bait. Trofessor Verrill refers to them
as follows:

#Two small kinds of Crabs are very abundant under the stones, especially where there is gome
mud. These are dark olive-brown and have the large claws broadly tipped with black. They
are often ecalled Mnd Crabs on account of their fondness for maddy places. One of these, the
Panopeus depressus, is decidedly flattened above, and is usually a little smaller than the second,
the Panopeus Sayi, which is somewhat convex ahove, They are usually found together and have
similar habits., A third small gpecies of the same genus is occasionally met with under stones,
but lives rather higher up toward high-water mark, and is comparatively rare. This is the
Panopeus Harrisii, It can be easily distinguished, for it lacks the black on the ends of the big
claws and has a groove along the edge of the frout of the carapax, between the eyes. This Jast
species is also found in the malt marshes, and was originally discoevered on the marshes of the
Charles River, near Boston. All the species of Panopeus are southern forms, extending to Florida,
or to the Gulf coast of the Southern States, but they are rare north of Cape Cod, and not found
at all on the coast of Maine. They contribute largely to the food of the tautog and other
fishes.”? i

THE STONE ORAB—MENIPPE MERCENARIUS, Gibbes.

This is one of the two edible species of Urabs occnrring upon the Southern Atlantic coast of
the United States, Oallinectes hastatus being the other and more important one, on account of its
greater abundance. The recorded range of the Stone Crab is from (Charleston Harbor, Bouth
Carolina, to Key West, Florida, but the so-called Stone Orabs of the Gulf of Mexico probably
belong, in part at least, to the same species, and it has also been recently collected on the coast
of North Carolina. '

1'Vinegard Sound Report, pp. 312, 313, 1871-72.
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The Stons Crad is wneb afonter and heavier than the Buoe Craly, of more eolid build, and
with a mueh thicker shell.coveriag both on the body and claws. There is, moreover, no similartty
betweon the two species. The carapax of aduld individuals measures about three tuches in leugth
by about fonr amd & half inches in width, and ibe body is from one and o half to twoe Snches thick.
The large claws, when folded against the frovs of the body, measure about seven inches from
albow to elbow, One claw ig somewhat larger than the other.

Prof. TLewis B Gibbes has idndly furnished the following noles on the habits of 1his apecies
a8 abserved in the vieinity of Churleston, Bouth Caroling:

#They live in holes in the mud sloug the borders of the creeks and estuaries of the const,
and are taken by the hand, thrust dewn several inches, sometimes fifteen to iwenty, io reach the
inhabitant at the bottem, at the risk of & severe Vite frow one ar both of its dlaws, They con
alsa be foand in the crevices between fragments of auy sofid material, veearriug near their hannts,
such as rejected atene ballash, fragments of brick thrown owf as waste frem houvses or other
stractares in the city or vicimity. Again, they occur in similar situatiens aloug the breakwaster,
consiraeted some forty years ago to proteet o part of the front beach of Sallivan’s Istand, at the
mouth of the harbor, from the destroetive action of the waves. They offer a siout resistance to
being dragged fram theiv chosen refreat, by Brady pressing their powerfind claws against the walls
of their abpde. From their holes in the mwud they are drawn with some diffceulty, with o goautity
of the mud adbering to them ; and if the walls of their retreal are solid, and vannot be removed
from avound bhem,' they eling to tham with such fenacity that nol anfroguently they are brought
out piecemeal, fivst one ¢law, then the other, and finatly the hody ™

Trofessor Gibbes further states that the Sione Crabs are bighly esteemed ag fooid, aod prefersed
te the Blue Orab, gy the meat of their large claws s move lobsterlike I texture and flaver.
Frone the difSenlty of capturing thewm, howevar, thoy are much less common i the siarkets than
the Bine Crab, and command & bigher price. They are alse apparently jess abnndant. 1ike ihe
Blee Crab, they are copstant dwellers upon our coast, and conld doubtless be taken at all times
during the year. Soft-shelled specimens are sehiom if ever brought to market.

in the Guif of Mexico, aveording to Mr. Silas Stearas, the Sione Urab is pot so aniverssily
common as the Blue Crab, althoogl it is found along the entive eoust. It scems to be wmost
abundani on the sonthern apd western coasis of Fiorida where the bottom, being more rocky thun
elsewhere, is best suited to ite habits, In this section it lives in cavities in the rocks, and in deep
Ioles which it ezcavates v the saud. 1t atralus a larger size than the Blae Crab, weastring in
adolt speciey one or two inches move across the esrapax than the lstter speeics. The people
Yiving wpon tha soast where the Btone {rah iz s¢ abundant and so large esteem it highly, and
regard 36 as an important food supply, Owing to the persiatent sway in which it keeps on the
hottow, and in s biding places, it sennet be capiured as easily as the other speciss.  The moss
comnon method of capturs is, after findiag its hole or place of retreat, to run the hand and arm
down quickly and drag it cut. Fo one unversed in this practive it sesms a dangersus operation,
but it iz not so. The crab lies in its bole with its claws uppermost er sulermost, snd copaidering
ita wollknown slowness and clumsiness of action, & maws alveng grip findg no diffealty in
controlling them. In otber parts of the Gulf, away from the Florida coast, visited by Mr. Stearns,
he did not fud the Stone Crabs mearly sv abuundant. They were maostly cobfined to oyster beds
snd sione heaps, and were inferior in size to the Florida specimeus,

Af the Binpe Crabs generally lve more or less buried beneath the bottom, thelr movementy
are probebly less affected by tides and changes of temperatore than the Blue Urabs, They bave
never appearnd for sale in the markets of any of the larger cities and towng of the Galf coast, on
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account of the diffionlty of procuring them. By those who have eaten them they are eonsidered
decidedly superior to tlte Blue Cral in flavor.
' THE GREEN CRAR—CARCINUS M.ENAX, Leach,

This Crab, which is one of the inpost common species on the eoast of Gireat Britaln, also
abounds npon our Atlantic coast, from Cape Cod to New Jersey and perhaps farther south. It is
very abundant in Vineyard Sound, Buzzard's Bay, apd Long Island Souud. The body is of a
bright-green color, varied with spots and blotehes of yellow, making it very conspteunous; adult
specimens measure about two inches in width and one and a half inches in length. 'The surfaces
of the carapax and limbs are more or less grannlated.

“The Green Crab, Carcinus menas, oceurs quite frequently well up toward high-water mark,
hiding under the loose stones, and nimbly rapning away When disturbed. It may also be found,
at times, in the larger tidal pools. It often resorts to the holes and cavernous places under the
peaty banks of the shores, or along the small ditches and streams cutting through the peaty
marshes near the shoye”!

It ix most abundant befween tide-marks, or near low-water mnark, and is seldom found below
a very few fathoms in depth.

The Green Crab is an article of food in some parts of Europe, where it occurs abundantly, In
England it is occasionally nsed ag bait, especially while in « soft-shell state. It is said to be often
very annoying to the salmon fishermen in that country. ¢ Trout and mackerel are reduced {o
skeletons in a very short time, and prilse and salmon often rendered unfit for market by an
unseemly sear, the work of these marauders.”™*

In this country, the Green Crab is frequently used as bait on the Southern New England
coast, especially for the tautog. In Vineyard Sound and Buzzard’s Bay it is known to the
fishermen as the *Joe Roeker.”

TEE LADY CRAB—PLATYONICHUS OCELLATUS, Latreille.

The ¢ Lady Crab,” or ¥ Band Crab,” iz abandant on nearly all our sandy shores from Cape Cod
to Florida, and in the Gulf of Mexico; it ranges from low-water mark to a depth of ten fathoms.
This species iy eastly distinguished from all our other Crabs by the sbape and color of its carapax,
taken in connection with the claracter of its posteriof pair of 1imbs, which are modified inte
swimming organs, as in the edible Crab, Its Dody is nearly as long as broad, the margius rudely
indicating a six-sicled figure. The front lateral margins bear five spines each, which are directed
forward, and the front margin is deeply indented on each side of a slightly projecting three-
spined rostrum, to form eavities for the eyes. The front limbg, those bearing the claws, are long
and rather slender, and the suceeeding three pairs are simple in their structure. ¢ The color of
this Orab is quite bright and does not imitate the sand on which it lives, probably owing to it
mode of concealiment. The ground.color is white, hut the back is covered with annular spots
forined by specks of red and purple. The Lady Crab is perfeetly at home among the looge sands
at low-water mark, even on the most exposed beaches. It is also abundant on sandy bottens off
shore, and as it is furnished with awimming organs on its posterior lege, it ean swim rapidly in
the water, apd has been taken at the surface in several instances, and some of the specimens thus
taken were of full size. When living at low-water mark on the sand beaches, it generally uries
itself up to its eyes and antennm in the sanil, watching for prey, or on the lookout for enemies.
If disturbed, it quickly glides backward and downward into the sand and disappears ipstantly-

1 VgRRILL: Vineyard Sound Repott, p. 312, 187172
*Warre: Popular History of the British Crustacea.
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This power of quickly barrowing decply into the sand it possesses in cominon with all the other
marine animals of every class which inhabit the exposed Dbeaches of loose sand, for npon this
Labit. their very existence depends duaring storms, By Darging themselves deep they nre beyond
tha reacl of breakers.

#The Lady Craly is predaceons in its habits, feeding upon various smaller creatures, but, like
most of the Crabs, it is also fouwd of dead fishes or any other dead animals.  In some localities
they are so abundant that a dend fish or shark will in a short time be completely eovered with
thew; but if a person showld approach they will all suddeunly slip off backwards and gquickly
disappear in every direction benecath the sand, Adter a short time, if cverything be quiet,
immensce numbers of eyes and antennie will be gradually and cauntioasly protraded from beneuth
the sand, and after their owners have satisfied themselves that all i= well the srmy of Crabs will
soon appeir ahove the sand again and continne theiyr operations.™!

This species is used as bait on wany parts of the coast, especindly about Vinevard Seund
and Bazzards Bay. Tt is aiso an important article of food at Xew Orleans, Louisiann, und is
oceasionally taken to the New York markets.

222, THE COMMON EDIBLE OR BLUE CRAB—CALLINECTES HASTATUS, Ordway.

DI1STRIBUTION.—The common edible Crab of the eastern coast ot the United Siutes, generally
termed ¢Blue Crab” at the North and “Sea Cral’ at the South, ranges from Cape Cod to Florida,
and also occurs in the Gulf of Mexico, and i% oceasionally tuken in Massacrhnsetis Buy. Next to
the Lobster, it iz the most important erustacean of our waters in a eommercial point of view,
There are seversl species of the genus Callinectes living upon the coast of the Soathern States.
Callinectes hastatus, the genuine Blue Craly, is positively known to occur as far south as FLouis-
iana, and is probably the only species brought to the New York markets. Callincetes ornafus
inlhiabits Charleston Harbor, Sonih Carolina, and extends southward from there, but to what
extent has not been determined. Two other species, Callirectes larvatus and (. Luwmidus, have
Dieen recorded from Southern Florida and the West Indies.  Which of these four species oecurs
in the greatest abundance in the Gulf of Mexico, and iz there most comwonly taken for food, we
are unable to state, as no careful examination of market supplies from that region has ever been
madle.

EXTERNAL OHARACTERS.-~The shell of the Blue Cralr is about twice as braad as long,
including the stont, sharp spines which project from cach side. Detween the spine of cach side
and the eye of that side the margin is arted with abont eight short and acute spines, which are
largest at the side and gradually decrease in size toward the eye. DBetween the eyes, which are
placed in slight recesses, the margin forms fonr broad, nnequal-sided tecth, with @ median spive
nnderneath. Tho front limbs, including the elaws, are similar in shape but sotewhat nnequal in
size; they have several strong sharp spines above. The three suceceding pairs of limbs are
slender, similar to one another, and terminate in sharp points. The posterior pair, however, end
in an expanded ovai joint, especially adapted for swimming. The euntive hody of this species is
considerably eompressed, the carapax being only moderately convex above; the surfuce, eseepting
negar the posterior margin, is covered with minute granulations, which are more numerous over
some portions than over others. The entire margin of the carapax aud abdomen is bordered with
fine hairs, and most of the joints of the limbs are ornam ented in the same way.

The abdomen of the female is very broad, and when not cbarged with eggs filis in 1he entire

1VeREILL : Vineyard Sound Report, p. 538, 1871-"72,
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space between the bases of the posterior pairs of legs. During the spawning season, however, tle
eggs are so numerous and form such a large mass that they throw the abdomen some distance out
from the lower surface of the body, cansing it to project almost at right angles with the upper
sarface of the carapax. The upper surface of the shell and claws is of a dark-green color, and
the lower surface of a dingy white; feet blue; tips of fingers and spines reddish.

HaBITS, TSES, ET0.~~The following accouut of the habits of the Blue Crab is by Professor
Verrill:

#The common edible Orab or ¢Blue Crab’is a common inhabitant of muddy shores, especially
in sheltered coves and bays. It is a very active species, and can swim rapidly. It is, therefore,
often seen swimming at or near the surface. The full-grown individuals generally keep away from
the shores, in shallow water, frequenting muddy bottoms, especially among the eel-grass, and are
also found in large numbers in the somewhat brackish waters of estuaries and the mouths of
rivers. The young specimens of all sizes, up to two or three inches in breadth, are, however, very
frequent along the muddy shores, hiding in the grass and weeds or under the peaty banks at high
water and retreating as the tide goes down. When disturbed they swim away guickly into deeper
water. They also have the habit of pushing themselves backward into and beneath the mud for
concealment. They are predaceous in their habits, feeding npon small fishes and various other
animal food. They are very pugnacious, and have remarkable strength in their claws, which they
nse with great dexterity. When they have recently shed their shells they are caught in great
nambers for the markets, and these ‘soft-shelled Crabs’ are innch esteemed by many. Those with
hard shells are also sold in our markets, but are not valned so highly., This Crab can easily
be distinguished from all the other species found in this region by the sharp spine on each side of
the carapas. . . . They are usually brought to market early in May, but the + soft-shelled’
ones, which are more highly esteemed, are taken later. These soft-shelled individuals are merely
those that have recently shed their old shells, while the new shell has not had time to harden.
The period of shedding seems to be irregular and long continued, for soft-shelled Crabs are taken
pearly all summer, The young and half-grown specimens of this Crab may often be found in
considerable numbers hiding ip the holes and hollows beneath the banks during the flood tide.
‘When disturbed, they swim away quietly into deeper water. These small Crabs are devoured bY
many of the larger fishes. During flood tide the large Crabs swim up the streams like many fishes
and retreat again with the ebb. They feed largely on fishes, and often do much damage by eating
fishes caught in set-nets, froquently making large holea in the nets at the same time,?¢

Besides devouring living animals, the Blue Crab ¢ feeds on dead animal matter in ite various
stages of putrescence, and is one of the many depurators of the ocean. It often baries itself in
the sand, so that no part is visible but the eyes and anterior antennwm; these last are then in
continnal motion, the bifid terminal joint acting as forceps to seize and convey to ita mouth the
small molluscous animals for food. The shell is cast annually, and they are then known by the
name of ‘soft-shell Crab,’ sre very delicate, and in particular request for the table, In this state
the Crab is incapable of any defense from its enemies; the male nsuaily retires to » secluded
sitnation for security, but the adult femsle is protected by a male whose shell is bard. They are
then ealled double Crabs.”?

On different parts of the coast, Crabs in the soft state are known reapectwely a8 ¥ Soft Orabs,”
«Bhedders,” or “Peelers.” The terms ¢Soft Crab,” “Paper-shell,” and “Backler” denote the
different stages of counsistency of the shell, from the time of shedding until it hus become pearly

1Vineyant Sound Report, pp. 367, 308, 448, 18711
18ay: Journ. Aead. Nat. Sl Phila., i, p- 8¢, 1817,
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hard again. For instance, immediately after shedding it is a “ Soft Crab”; as the shell becomes
slightly bardened it is called “Paper-shell,” and just before reaching its normal hardness it is
termed ¢ Buckler.”

Callinectes hastatus does pot appear to be confined to salt and brackish water only, for it has
been known to ascend the Saint John’s River, Florida, a distance of one hundred miles, to where
the water is sufficiently fresh for drinking.

According to Prof. Lewis R, Gibbes, of Charleston, Soath Carolina, the Blue Crab is abundant
in and about Charleston Harbor, and is largely taken for food. Average-sized specimens measiure
abont two and a half inches long and five to five and a half bread, including the lateral spines.
It occurs, feeding and swimming on the bottom and Letweon the bottom and the surface, in the
deeper water of the harbor, and in the shallower waters of rivers and creeks. It isalso found
walking on the muddy borders of creeks or rivers, and on the marshes, when the tide is out. For
market, these CUrabs are oceasionally taken by the fishermen in cast-nets while seeking fish, but the
customary crab-net is a sort of dip-uet attached to a pele. In the deeper water, it is sometimes
necessary to entice the Crabs to the surface by means of bait attached to cords. Although Blue
Crabs ocear in this rezion more or less throughout the entire year, they are chiefly taken for the
market in the spring and early summer months, as they are then in the best condition and mest
highly esteemed for their flavor. Both hard and soft shell individuals are eaten. They seem to be
as common now as formerly.

Mr. Silas Stearns, of Pensacola, Florida, writes as follows concerning the habits, etc., of
Callinectes in the Gulf of Mexico :

«The Blue Crab is more abundant than the Stone Crab, and is distributed along the entire
Gulf coast. It is found out in the Gulf, in the bays and estuaries, and very often ju fresh-water
rivers aund lakes that have close conneection with some body of salt water, It lives in the shoaler
waters during the summer months, from about April to November, and retires to the deeper water
on the approach of cold weather, to remain half dormant until the first warm day or settled mild
weather. Its first move in the spring is to the grass-covered shoals, where various kiuds of fiahes
and other marine animals have just deposited their eggs,upon which it feeds greedily. Al
throngh the summer it is found in such places as these, acting both as a scavenger of decomposing
animal matter and as one of the most dreaded enemies of small fish and their spawn. At high tide
the Crabs come nearer to the shore than at low tide, and at all times the young are more venture-
some than the old. Hiding under patches of seaweed, behind and under logs and roots of trees
and in the sand, the young spend the period of high tide at the very water’s edge.

“The period of spawning and shedding extends throngh several months, probably the entire
summer, for some individuals are found leoaded with spawn and others in a soft state during the
whole season. This summer (1880), while at Saint Joseph’s Bay, on this eoast, 1 found large
quantities of femsles, heavy with spawn, lying just at the edge of the sorf on the sea-beach.
They were quite inactive, and there were no males among them. While shedding its shell, and
until the new shell has become sufficiently hard to protect if, the Blue Crab remains bidden in
the mud or among seaweeds. This is the most active of all the Gulf species of Crabs. It swims
casily and rapidly at the surface at times, and its movements at the botton are remarkably swift.
It is alao very pngnacious, and not ouly fights its own kind, but also shows a bold front to its
enemies, including man. The average size of the Blue Crub is about six inclies broad across the
shell.
| "‘Being 50 common that people nearly everywhere along the coast can obtain any quantity
" - for the mere tronble of capturing them, they Lave given rise to no defiped industry excepting in



TS NATURAL IIIBSTORY OF AQUATIC ANIMALS.

the larger cities, Outside of New Orleans, in fact, there is no regular trade in Blue Crabs. In
the early spring they are trolled frow deep water to withiu reaclh of a dip-net, by means of a piece
of meat attached to a long strivg,  Later in the season, when the water has become warmer, they
may be dipped ap with a dip-net all along the shore. Aboat Pensacola, the catching of Crabs is
classed among the sports. During warm summer evenings, parties of men, women, and children
set out for secluded portions of the bay shore, where they pursne the Crabs, with torches aud jigs
or dip-nets, wntil they are tired. A midnight supper, made up mainly of the Crabs and fish they
have taken, follows, and the enjoyment concludes with & moounlight sail homeward.”

THEE SPIDER (CRABS

LIBINIA EMARGINATA, Leach; LipINla DUBLA, Edwards.

The Spider Orabs arc inlabitanis of shallow water along the Atlantic coast, from Western
Maine to the Gulf of Mexico. The two shecies resemble one another very eclosely, but the
enrurginata is more thickly covered with spines than the dubia, which is also further distinguished
by being narrower across the frout, and by having a longer rostrum, As a role, the latter species
is tound more eompionly than the former in the very shallow water near shore, amd its rauge is
more restricted toward the vorth, not passing beyond Cape Cod.

Professor Verrill says of their habits, that ¢ they are very common on muddy shores and flats.
They bide beneath the surtuce of the mud and decaying weeds, or among the eel-grass, and are
very sluggish in their motions. The whole surfuce of the lLiody is covered with hairs, which
entangle particles of mud awd dirt of various kinds; and sometimes hydroids, algae, and even
barnacles prow upon their shells, eontributing to their more.ready concealment., The males are
mueh larger than the females, and have Iong and stout claws., They often spread a foot or more
across the extended legs, The foamales have mueh smaller and shorter legs and eomparatively
weak claws™!

The Spider Crabs are nsed as bait along the Middle Atlantic States, and probably elsewhere,
within their range.

THE KELP CRABR—EPIALTUS PRODUCTUS, Randall,

The Kelp Crab of the Pacific coast is * easily recognized by its smooth quadrate carapax, with
two distinct teeth on either side. Bt is the nost common maioid Crab ou the coast of Califoruia
and Oregon, and is usnally found among seaweeds ou rocks, just below low-water mark. Its color
is olivaceous when alive.”#

This Crab is ovcasionally talken for food by the natives along the coast, but apparently has not
vet fonnd its way into the San Franciseo markets. Tt has Leen eapecialy recorded from Puget
Sound, the mouth of the Columbia River, the Farallone Islands, Tomales Bay, entrance to San

Francisco Bay, and Monterey.
THE RED Ro0K CRAB—ECHIDROCEROS SETIMANUS, Stirapson.

This is quite a large and very ornamental red Crab, whick is not eaten, but is oecasionally
sold in the Ban Trancisco markets as a curfosity, It is procured in moderately deep water about
the Farallone Islands, which lie a short distance off the coast at San Francisco, California. The
body of adult specimens measures about ten inches both in length and breadth, and the weight
of such specimens is between six and seven pounds. The carapax is convex and exeeedingly
uneven, being covered with large tubercles and granules. The front and lateral margins on each
side bear about eight prineipal testh, and the beak is four-lobed. The right claw is much larger
than the left, and both are covered with tufts of hair, and armed with teeth and tubercles, The

' Vineyard Sound Repors, p. 368, 187172,
*STIMPBON : Journ. Boéton Soc. Nat. Hist., vi, p. 457, 1857,
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ground celer of the body is vermition, the grannles and spines being generally of a deep blue or
purple ; the entire carapax is covered with minute bristles. Aceording to Dir. William Stimpson,
who wrote concerning this Crab in 1537, speeimens of this species then readily s0ld in the San
Franeisco market for five and ten dollars each. A certain demand for them still continues, hat
they are apparently broughi to market ouly oceasionally.

THE SaND Bué—HIPPA TALTOIDA, Bay.

This is rather an odd species of Crab, refated to the Hermif Crabs, from which, however, it
differs grently int appearance. The body is oval in ontline and more than half as broad as long,
the sides forming n uearly regular eurve. Fhe upper part ot the body, formed mostly of the
cephalo-tlrorax, is eonvex and rather plain, giving a decidedly Dug-like appearanee to the
ereature, as suggested by its common name.  The tadl, which is long and broad, is pressed up
against the under surface of the hody, reaching nearly to the frout. The eves are minnte and
placed at the ends of long, siender peduncles; the principsl antennse are about as loug as the
carapax, and are cerved and strongly plumese,

“This species burrows like & mole, head fivst, instead of backwand, It can al2o swim gnite
actively, and is sometimes found swimzing abont in the pools left on the flats at low water. Tt
18 occasionally dug out of the sand at low-water mark, and is often throwo up by the waves on
sand-beaclies, but it seems to live in shallow water on sandy bottoms in great numbers, for v
seining on one of the sand-beaches near Wood's Holl for small {ishes, a large quantity of this
specics was taken.  Its color is yvellowish-white, tinged with purpie on tie ack. B is one of the
favorite articles of food of many fishes. My, Smith found the yonng abundant at Fire Fsluand,
near high water, burrowing in the sand. This apecies is stitl more abundant turther sonth,”!

The Sand Bug ranges from Cape Cod to Floridn, Dot is mucly more alnanlant toward the
South than at the Nortl,  On the New Jursey coast, and probially af other phices firther soath, it
is used by the fishermen as bait. 1t is frequently ealled by them the * Buit Bug.”

THE HERMIT CRABS—EUPAGTURUN POLLICARIS, Stimpson; BUPAGURUS BERNHARDUS, Brandt;
HUPAGTRUN LONGICARDTS, Stimpson; AND ALLIED SPECIES.

There arc numerous species of Hermit Crabs living upon onr eoast, in all depths from the
shore down fo several hundred tathoms. Three species which are of large enough size to be
considered as desirable for bait, oceur, however, in Jocalities where they might be easily tuken by
the Aishermen.  Oune of the species, Bupagurus bernkardus, iz frequently used for that purpoese in
England, and conld as well be utilized here. The other two species, living in shallow water, are
F. pollicaris and K. longicarpus. E. berrhardus vanges from Cape Cod northward, and from
low-water mark to depths of fifty {fathioms and more. E. pollicaris ranges from Massachusctty {o
Florida, and occurs at low-water mark, bat is more abundant on the rocky and shelly bottoms of
the baye and sounds, and npon oyster-beds.  E. longicarpus ranges from Massaclhusetts Bay to
the Gulf of Mexico, and from between tide levels to a depth of ten fathoms.

The Hermit Crabs protect the Lkinder, soft portion of their bodies in any empty Gasteropod
shell of sufficient size which is obtainable, earrving this shell npon their back. They move about
very actively and are very pugnacious. Their savage dispositions toward each other has carned
for them, in England, the name of “Soldier Crabs,” but both in Europe and this country they are
generally termed “ Hermits.”

yeepeiLL: Vineyard Soand leport, p. 339, 187172
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B. longicarpus is smaller than either of the other species, but is more of a littoral species, and
therefore, as a rule, more easily obtainable.

A fourth species, E. pubescens, might bs added to our list of available Hermit Crabs, but it is
generally limited to deeper water than the others. It ranges from New Jersey to Greenland, but
south of Casco Bay, Maine, has not been found as high up as the level of low tide. In Caseo Bay
and the Bay of Fundy, it sometimes, but rarely, ocenrs upon the shore, just below low-water mark.

“ Aetive and interesting little ¢ Hermit Crabs,” Bupagurus longicarpus, are generally abundant
in the pools near low water, and concealed in wet pluces Dbeneath rocks. In the pools they may
be seen aetively running about, carrying upon their backs the dead shell of some smail Gasteropod,
most commonly Anachis avara o Tlyanassa obwoleta, though all the small spiral shells are ased in
this way. They are very pagnacions and nearly always ready for a fight when two happen to
meet, but they are also great cowards, and very likely each, after the first onset, will instantly
retreat into hig shell, closing the aperture elosely with the Iarge claws. They use their long,
slender antenn® very efficlently as organs of feeling, and show great wariness in all their actions.
The himder part of the body is soff, with a thin skin, and one-sided in structnre, so as to fit into
the borrowed shells, while near the end there are appendages which are formed into hook-like
organs, by which they hold themselves securely in their houses, for these spiral shells serve them
both for shields and dweilings. This species also ocenrs in vast numbers among the eel-grass, both
in the estuaries and in the sounds and bays, and is also frequent on nearly all other kinds of
bottoms in the sonnds. Tt is a favorite article of food for many of the fishes, for they swallow it
shell and all. A much larger species, belonging to the same genus, but having much shorter and
thicker claws (Fupagurus pollicaris), is also found occasionally under the rocks at low water, but
it i3 much more common on rocky and shelly bottoms in the sounds and bays. Its habits are
otherwise similar to the small one, but it ocenpies mach larger shells, sueh us those of Lunatia
heros, Fulgur earica, &c. This large species is devoured by the sharks and sting-rays.”

223. THE LOBBTERS.
TrE SPINY LOBSTER orR RooE LOBSTER-—PANULIRUS INTERETPTIUS, Randall,

The well-known Bpiny Lobster of the European coast, Palinurus vulgaris, is represented
on the ‘western coast of the United States by a closely allied genus and species, Panulirus
interruptus. The Spiny Lobster differs from the common Lobster in wanting the large anterior
claws, the first pair of feet being simple and without pincers, and in having enormousty developed
antenn® or feelers, which are very Iarge around at the base, and as long as, or longer than, the
body. The gills are similar in structure to those of the troe Lobster, but number twenty-one on
each side.

The Califoreia Spiny Lobster, which, in the region where it occurs, is often called simply
“Lobster” or “Cray-fish,” attains a total length of fourteen inches, the carapax in adult
jindividwals measuring as much as five inches. Average.sized individuals weigh from three and
one-half to four pounds. One specimen weighing eleven and one-half pounds has been recorded
from Santa Barbara, but very large specimens are now rarely taken in that locality. Tt ranges
southward from Peint Conception, California, the most northern point from which it has been
recorded being San Luis Obispo. At this place i is rare, but at Banta Barbara and to the
southward from there it is very common. These Lobsters generally inhabit rocky ledges. In the
winter they remain in deep water among the kelp, and are captured in lobster-pots; in the

' VERRILL: Vineyard Sound Report, p. 313, 187173,
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summer they move info shalower water, and are taken by means of dip-nets. The best bait for
the traps is fresh fish, but any flesh will answer for this purpose. The spawning season for the
Spiny Lobster is the early spring, when they are found in abundance close to the shore. At this
time they are less fat than at others, and are not considered as good eating; some even regard
them as wnwholesome at the spawning time, but nevertheless they are eaten more or less
continuously through the entire year. When abundant near the shore, catches aggregating five
hundred pounds have been made by a single person in the short space of two hours. They are
not as abundant now as formerly in the places where they are most extensively taken as food,
this having resnlted from overfishing, especially during the spawning season. There is, therefore,
great danger of the species Lecoming exterminated, uvless some stringent laws are framed fo
protect them.

224. THE AMERICAN LOBSTER—HOMARUS AMERICANUS, Milne-Edwards.

INTRODUOTION.—Although the Lobster is one of the most important of our food inverte.
brates, careful observations regarding its natural histery, and especially its breeding habits,
rate of growth, etc., have been strangely neglected. This faet is greatly to be deplored,
considering that the Lobster has recently become the subject of important legislation by the
geveral States which it inhabits, and that its enltivation by artificial means has Dbeen freqoently
attempted. It is now an undisputed faet that the abuundauce, as well as the average size, of
Lobsters has greatly decreased in our shallow-water areas during the past twenty to thirty years,
thereby forcing the lobster fishermen to resort to deeper water, and increasing the bardships of
their profession. The guestion has, therefore, very naturally arigen u$ to whether this continued
decrease can in any way e checked either by the enactment of proper protective laws, or by means
of artificial propagation. Laws for the protection of the Lobster have been passed by all the
States interested in this fishery, but their want of nnifermity and the difficulty of enforcing them
have diminished the benefits which it was hoped might result. Thesuceess attending the artificial
breeding of several of our food-fishes has inspired the hope that similar methods might sueceed
with regard to the Lobster, and mauy persons are now awaiting with interest the results of
experiments in that direction. It is very certain, however, that the breeding of Lobsters can
never be sucoessfully carried on until we have beeome acquainted with at least the main features
of their natural history. The artificial eultivation of animals can only progress through the
fulfilment of patural laws, which must be thoroughly understood before they ean be properly
applied. As it is, however, the would-be experimenter in the maiter of lobster-breeding must
still follow a very uncertain pathway, meeting with pumerous failures which previous studies
might have averted. )

To assist in » small way toward overcoming this difficulty, and as a preliminary to the
industrial report which will appear hereafter, the anthor has brought together the following few
disconnected popular notes, taken in part from published works, but mainly derived from the
observations of intelligent lobster fishermen and dealers, who have always clheerfully responded
when called upon for information, It is hoped that the meagerness of these notes will act as an
incentive to observers in this line of research.

RELATIONS AND STRUCTURE oF THE LoBsTER.—The Lobster belongh to the Ligbest gronp
of the Crustacea, the so-called Decapoda, or ten-footed crustaceans, which group is again divided
into the Brachyura, or short-tailed Decapods (true Crabs), the Adnomowra (Hermit Crabs, ete.), and
the Masroura, or long-tailed Decapods (Lobsters and Shrimps). The members of the first gromp
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rapge higher in organization than those of the two latter, and the Lobster must, therefore; he
regarded as Iower in the scale of being than eur commnon Crab.

The Lobsters find some of their nearest allies among the common fresh-water Cray-fish of onr
rivers and small streams, with which tbey agree structurally in mosi partieulars. The principal
differences existing hetween them, beyond size and shape, are such as would be readily overleoked
by the casual observer. (na of the most important is as to the number of gills, of which there ate
twenty perfect oves on each side in fhe Lobster and only seventeen to eighteen on each side in the
Cray-fish.  Some of the gills also differ in structure in the two groups. The other struetyral
differences nced not be discassed here, nor do we propose to describe the anatomical peculiaritics
of the Lobster in this connection, as they have been fulty treated of in numerous scientifie publica-
tions which are casily obtainable. It will suffice for our purpose to pass over in review the
principal external characteristics.

The body of the Lobster, as may be readily observed, is made up of two general divisions, an
anterior one, called the carapux or ceplalo-thorax, and covered by a single shell or ghield above
and at the sides, and a posterior one, termed the abdomen, cousisting of six segments aud a
terminal flap, or telson. The dividing line between the head and thorax proper, which are both
contwined within the earapax, is indicated on the npper surface of the carapax by a trans-
verse, carved groove. Underneath the thoracic portion of the carapax there are five transverse
segments, eorresponding to the pairs of legs, of which the four posterior pairs are subegual in
size and much smaller than the anterior pair or claws. All of the legs are composed of
several and an egual nnmber of joints; the two posterior ones terminate in simple points, while
the two in advance of them end in small ¢laws. The anterior legs are very much enlarged, the
joints very unequal in size and very unlike in shape, the terminal joint, forming the claw proper,
being very pgreatly developed, hard and rugged, and very jmwerf‘ul. fach segment of the
abdomen or tail ulso Las a pair of appendages on the lower side.  In the female, the anterior five
pairs are small and slender, and econstitute the so-called swimmerets, to which the eggs are
attached after cxtrusion from the body and during incubation. The appendages of the posterior
abdominal segment ave large, and each terminates in two broad plates which lie at each side of the
telson, In the male, the anterior pair of abdominal appendages are medified into the stiffened
styles, by means of which the sex may be easily distingnished. The fanetions of these different
appendages correspond with the same in the Cray-fish, which are described as follows by
Protossor Huxley:

“The Cray-fish swims by the help of its abdomen and the hinder pairs of abdeminal limbs;
walks by meaus of the four hinder pairs of thoracic imbs; lays hold of anything to fix itzelf, or
to assist in climbing, by the two chelate anterior pairs of these limbs, which are also employed in
tearing the tood secized by the forceps [Lig claws| and conveying it to the mouth ; while it seizes
its proy and defends itself with the forceps.”

On tiie lower side of the body, in frout of the claws, are several pairs of variously shaped
small organs, which sarround the mouth and subserve mastication. Still farther in front are two
long feelers or antennw, and two smaller feelers or antenules, and alse the two compound eyes,
sitnzated at the ends of two short, movable stalks. The carapax terminates in front in a sharp,
spiny, and prominemt projection or rostrum, which reaches out between the eyes. The gills are
situated on each side of the body, just inside of the carapax, in two cavities, called the branchial
chambers, which open behind, below, and in front, so that the water has free entrance. .

Three species of true ILobsters, eonstitoting the genus Homarus, are now recognized by
naturalists. They live exclusively in the sea. The American species, Homarus amerioanus, in
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which we arc now interested, is the largest of them afl. Next in size, and of equal imporiance, is
the Eurepean species, Homarus vulgaris, which differs hat slightly from our owwy, the rostrum
being narrower, and bearing teetl ouly on its upper margin, while in the former species the lower
wargin of the rostrum is also armed with 1eetl. The third species belongs to the southern hemi-
sphere and attains a length of only ubout five ivelies. It is called Homarus capensis, and inbabits
the region of the Cape of Good Hope., We are not aware of its being used as food.

NAME.~Jor u common and widely distributed marine animal, the American Lobster is
sarprigsingly free from the long list of vernacular and loeal names which enenmber some of our
most important industriat fishes, such as the menhaden.  The simple term @ Lobster” belongs to it
wherever it oceurs, and in only a few rare instances have the fishermen dared to assert their well-
acknowledged right of adding, through its means, & uew word to their already somewlhat lengthy
and interesting vocabulary. Ou the coast of Rhode Tsland, Lobsters are sometimes called  Sea-
craws,” from their resemnblance to the fresh-water Cray-fishy and at Nautueket the young Lobster
is termed “CGrass-hopper™; but such names are not much gsed, nor are they of importance to oar
discussion.

The diffsrent stages during the process of shedding awd snbsequent hardening of the new
shell and during spawning are designated by deseriptive terms, such as “Black Lobster,” « Soft-
shell,” ¢« Berricd Lobster,” etc., whichk are deseribed in full further ov.

In and about Vioneyard Sound, Massuchnsctts, two varietics of Lobsters ave recoguized, and
these are distingnished as ¢ Sehonl Lobsters ® and #Rock Lobsters” or ¢ Groundholders.”

DECREASE IN #1zZE.—Lobsters occur of all sizes up to about forty pounds weight, but the
average size of all Lobsters now cauglit for market is probably not above two pounds weight.
It is a well-attested faet that the average size, as well as the abundance of Lobsters, has steadily
decreased from year to year during the past twenty years, and the markets are now supplied with
a much swmaller breed, so to speak, than formerly. Not that Lobsters grow less rapidly at the
present time than in previous years, or have become in any way dwarfed in size, but the avaricious
fishing which has been constantly carried on along almost the entire extent of their range has
caunght up nearly all the larger individuals and reduced the buolk of those remaining, snituble for
market, to near the minimum prescribed by law, and there they will probably retnaiu. Were the
spawning Lobsters carefully protected, and due respect paid to the laws limiting the size of
those taken for food, we might expect to find ahout as many Lobsters now s in any past time,
thongh they might average smaller in size; but such, unfortuuately, 1s not the case.

Just what the decrease in average size has been we luve not sufticient data to determine;
bat it Lias ocenrred so recently aud has been so marked that no one whe js fumiliar with the facts
can refuse to acknowledge it. A New Haven correspondent states that the average length of the
Lobsters sold in the markets there to-day is about teu and one-balf inches and the average
weight about two pounds, against an average length of abont thirteen inches and an average
weight of about three and one-balf pounds tweuty years ago. A Boston correspondent, who has
spent much time in studying the lobster guestion from a practical standpoint, writes that
#they decreased rapidly until the law was enacted regulating the size of those brought o
market, the enforcement of which arrested the apparent decrease. I would suy here that the
effect of o law regulating the size of those saved for food is, after a time, to bring a very large
majority of those offered for sale to about the legul limits, and an improvement can owly be
looked for by increasing the limit from time to fime.”

AVERAGE SIZE AT PRESENT.—From many fishermen and lobater-dealers along the entire
New England coast we have solicited information as to the average size of Lobsters taken by
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them in their traps and sold as food, or received at the markets. The replies were numerous,
and in many cases undoubtedly reliable. In fonr of the principal larger markets the average
gizes were stated to be as follows, the length given being exclusive of the claws:

Inches.
Portland, Maina ..o e mmmemmr e 104
Boston, Massachusetts - . 11-11%
New Haven, Connectient e ccimmmaa——— 10%
New York Cll¥. oo e e+ et e s mmtmmm i —mhmm e 10415

The larger Lobsters received at New York probably came from Fastern Maine, and the
emaller ones from Southern New England.

According to the fishermen, the average size of Lobsters taken upon certuin sections of the
New England States runs about as follows, the wide range in-the fignres given in some cases
resulting from the combining of data from different localities :

Inches.
Coast of Maine, from Eaatport to Portland . _ .. eoo- 8-15
New Hampshire. ... e e e e e 11
Vieinity of Boston .. .o e e e amaean 10-13
Vineyard SBounq to New London, Cennectient ... .o .o Lo L. l... 812
Western Connectiont . e cmm— e cama- 8-103

The average size is said to be somewhat greater in Eastern than in Western Maine, but even
af the east the smaller sizes are taken to sell to the canneries. On the coast of Nova Seotia
Lobsters, at present, ran larger that on the coast of Maine., According to Capt. N, B. Atwood,
small Lobsters are seldom seen at Provincetown, or at least were seldom taken there when the
lobater fishery was extensively carried on at that place. In an eutire smack load there would
not be half a dozen individuals weighing under two pounds. The average size of Lobsters
taken in the traps does not appear to remain the same at any one place throughount the year. In
many places they are said to run largest during the summer, or from June until the latter part
of Aungust. This may not hold good, however, for all localities. About Vineyard Sound, Massa-
chunsetts, Lobsters average largest in June, and those taken at that time are called ¢ June?” or
“Band” Lobaters. They are lighter eotored and have thinner shells than those caught the
remainder of the year. School Lobsters average about the same in gize in the same school, but
the different schools may differ moere or less from one another in the average size of the Lobsters
composing them, and some at times consist mostly of one sex and others of the opposite sex,

LARGE LoBSTERS.-~The male Lobsters are said, as a rule, to attain the largest size, and in
most localities they average larger than the females. In some few places, however, we dre
informed that the females average largest, and where this occurs it may possibly result from
the greater protection accorded the latter sex. A corvespondent at Provincelown, Massachn-
setts, estimates that the larger females attain there a length of about fifteen to sixteen inches,
and the larger males about eighteen to twenty-two inches. Although large Lobsters have been
mosily exterminated from onr coast, we still occasionally hear of the capture of individuals of
unnsual size. From fishermen we have obtained information regarding three monster individuals,
woighing respectively thirty-five, thirty-eight, and forty pounds each, but no notice. as to the
year when they were taken. Lobsters of over forty pounds weight have been recorded, bat we
are inclined to Jook upon these giants with some distrust, as we cannot ascertain that any of them
were actually weighed. From more reliable sonrces we learn that sixteen to twenty-five pound
Lobsters, although by no means eommon, have been, and still are, oemionéﬁy found. They do
not seem to have been confiued fo any one part of the eoasl;, 28 they aro reeordedallthewaﬁ'
fro B astp ort, Mame, to Now Jersey.
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Much of the information regarding lorge Lobsters was obtained from lobster-dealers, who
have bad them for sale in their markets. A dealer at New Haven states that rwenty years agn
twelva to sixteen pound Lobsters were commen, iy during the past ten years & Lobster weighing
ten podnds has beet ravely seen. A Boston dealer writes that during the past season (18805 he
bas received apnd sold several Lobsters weighing from twelve to fifteen ponnds each. On the
Nova Scotia coast, ten-pound Lobsters are said to be eommon now. The dimensions of these
heavy individeals are seldom given. A spevitien taken at Boothbay, Msine, and aaid to weigh
between thirty and forty ponnds, bad sneh large claws that the meat from ene of them was equal
to thet of an enlire mdinary-sized Lobster.  Anather specimen, weighing thirty five poands, bad
a lenpth of four feet. Beventeen to twenty-four pound Lobsters are atated o measors from three
fo three and ove-half Yeet long, and ten-pounders from twenty to twenty-fonrinches. A nincieen-
pound Lobster, shipped from Baeskpory, in 1875, measured three feet #ive inches in length, the
claws being sighteen inches long and cight inches across.

Ligc® LOBRTERE 0N THE C0asT OF BENGLAND ~—Alhongh the Enropean Leobster unever
 attains ths extreme size of the Awmerican, still lurge individuals are occssionally met with, Mr.
Franikt Buckland makes the following records of large Lobsters obgerved on the eoast of the
British Islands: © The deeper the water and the farther from tho shore, the larger are the Lobsters.
The Bkye and the Orkney Lobsters are probably the largest in the British Islands. At St
Mawe’s we beard of two Lobsters, one teu poopds and the other sine and three-foonrths pounnds,
and st Durgan znd Seunpen of one of thirteep poands. A large Lobster was caught in a large
earthenware pot at Gosport in 1878; he weighed eight pounds ten ounces. In May, 1875, a
Y.obster, weight twelve poands, was found ot Saipt’s Bay, Guernsey.”  Avnother specimen canght
at Hamble, near Southampton, was said Lo kave weighed fourteen pounds,

CoLOB—The color of the Lobster is so varied as to almost defy accurate deseription, even
in simgle individoalds, It may be descrived in a general way 28 consisting of a gronpdwork of
yellow or yellowisti-red, covered with spots or mottlings of green, or more rarely blue. The
motiiings are mosf numerons and dense upon the back, while on the sides of ihe carupax and
lower surfaces of the claws the yellow gemerally predominabes. Along the lower edge of the
carapax, ou esach side, there is guite s broad marginal band of blue or bluish coloration, which
also extends » short distance up the posterior margin of the carapax. Just nbove this band,
which has a distinetly defined edge, the yellow (ranging iu intensity from a light yellow to & deep
orange} begine, and wey be uearly plain for guite a breadth, or become at once covered with
roundish spols of dark green or greenish or brownish elive, whith inerease in gize and becolne
more clogely placed toward the dorsal surfuce, whore they averlap to such au extent that the
yellow seldom shows through, This combination frequently produces a very dark coloration ou
the back, which somstimes appears as a greenish-black, Ofter the entire saraspax and abdomen
aganme 4 very dark shade over pearly il the sides as well asg hack. Sometimés the spots are
fewexr jn nmmber than ordinary and stand sparb from one another, even on the back, prodoting
the so-called * Spotted Lobsters.” The green color is often replaced by differens shades of bine,
Oceanionnliy » reddish coloration will predominate over the entire cavapas. The rostrum is olive
£reen, the spines it bears being of a deep, rich red. The abdomen corresponds in markings with
the carapax, The depressed line runaing along the cester of the back «f the carapax is distinetly
marked, being generally dark green. The tail-flaps are bordered afong their posterior margins by
a bang of dark olive browa,

The upper surface of the big claws hHas s decidedly reddich or orauge cast, the culer deep-
ening towards the ends, whivh are a very deep red, fading out to o whitigh volor just at the tips.

.
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Over this groundwork the outer margin of the claw has a broad banding of dark olive brown or
black, and numerous large spots of the same color cover more or less of the remaining surface.
The under sides of the large claws are almost always an orange of variable intensity, the terminal
joints being more intense than the inner ones, which are more or less marked with green or blue,
The other legs are mueh lighter below than the claws, with green or blue markings, especinlly
above and at the ends of the joints. The tips end in deep orange red, while tho bunches of hairs
wlich ornament them and other parts of the body are almost a ruby red, when the specimen has
Just been taken trom the water, The soft skin covering the under surfice of the abdomen, and
the swimmerets are of a faint pinkish color, due to the presence of mnltitudes of very minute red
spots.

These color variations of Lobsters probably depeand, to a certain extent, mpon the character
or color of the bottom inhabited by them, bhut some of the varieties cannot be aecounted for in
that manner. The character of their foodd may also have some influence in the matter. Lobsters
obtained from rocky hottoms more or less covered with sea weeds, and from dark grassy bottoms,
are said to be generally much darker in color than those from sandy bottoms, and also to average
shorter in proportion to tlheir weight. Lobsters from open sandy bottoms are not only lighter in
color, but also appear to be, usually, brighter. 'We have several recorded instances of red Lobsters
from sandy bottoms, some of the specimens examined having been nearly as red as Lobsters
ordinarily are after boiling, Nearly white Lobsters also occur occasionally in similar situations.
One of the most curious color varieties we ever saw had nomerous round, bright yeHow spots,
ranging in size from very small te about half an jnch in diameter, scattered without order over
the entire body. It is well known to all consamers of Lobaters that the shell of these anjmals
quickly changes to a nearly uniform bright-red color on boiling.

DISTRIBUTION—GEOGRAP. ICAL RANGE.~The American Lobster ranges along the Atlantie
coast from Delaware to Labrador, and bas even been found as far sonth as the northeagtern corner
of Virginia. A correspondent at Johnsontown, Virginia, jnforms us that he has seen two or three
stragglers taken in that neighborhood, and he believes them to have wandered naturally to that
far southern limit, as he cannot acconnt for their being carried there tbrough the agency of marn.
The vicinity of the Delaware breakwater can be regarded with greater certainty as their southern
limit, for there they occur in mederate abundance, and are occasionally fished for with lobster-
pots. They are also sometimes tuken on the fishing banks off Cape Henlopen and Cape May.
The stonework of the Delaware breakwater seemns, however, to form quite an attractive place for
them at preseot, thongh previous to its eonstruction they may not have existed there at all. They
may be caught in the immediate vicinity of the breakwater in lobster-pots, and are also ineidentally
taken in ‘gill-nets and on hand-lines, but the fishery is not carried on regularly, mainly on account
of their scareity, and partly from tle fact that the pots are liable to be disturbed by the anchors
of vessels seeking the protection of the breakwater. Mr. Burbage, of Qeean View, Delaware,
states that he has occasionally seen small Lobsters in the surf along the beack, near Indian River
Inlet. _

Along the New Jersey coast, Lobsters huve been recorded from a few places, but are no-
where very asbundant. A fisherman of long experience about Cape May writes that he has never
seen Lobsters in that region. Of Monmouth County they oceur near to and south of Nave-
sink. At Long Branech and Atlantic City small amounts are taken annnally for local ‘consump- _
tion and for shipment to New York and Philadelphia. Lobsters are more plentiful on a fishing
ledge of rocks lying a short distance off Long Braneh, and those fourd near the shore are
supposed to be summer visitauts from this locality. Several instances of large Lobsters are
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recorded from this region—tiwo in particular from off Atlantic City, weighing twenty and twenty-
one pounds each.

After passing the New Jersey coast, we soon come to the region where Lobsiers are more
continuounsly abundant. At one time they were common in New York Bay, but the establishment
there of large factories, which pollute the waters, has almost exterminated them and dwarfed tho
size of those remaining. Throughout Long Island Seund, Lobsters are moederately abundant,
and are fished for at several localities. They become much more plentiful in the neighberhood
of Fisher’s Island, Block Island, Montauk Point, the Blizabeth I1slands, Martha’s Vinevard,
and Noman’s Land, all of which regions fornish a very important summer fishery. Nearly all
favorable localities on the Massachuseits coast abound in Lobsters, though overfisking las
nearly depleted some sections, as at Provincetown. New Hampslire supports a limited lobster
fishery. _

The Maine coast oxcels all others of the States in the abundance of Leobsters, whiclh are more
or less uniformiy distributed from Portland to Eastport, some localities, however, being more
favorable to their existence than others. The fishery for this State is mach greater than for ail
the other States combined, Massachusetts ranking next.

The Provineial coast, or at least the Nova SBeotian part of it, is said to be more prolific in
Lobsters than Maine, though the fishery there s not of as long stauding. We have listle data as
to the relative abundance of Lobsters on the Newfoundland and Labrader coasts, but they are
apparently less common thah to the south.

BATHYMETRICAL RANGE.—The Lobster ranges in depth from aboat low-water mark to at
least eighty fathoms, and the fishery is regularly carried on in some localities in depths of fifty to
sixty fathoms, especially during the winter. At Rastport and elsewhere on the Maine coast,
in the summer, they are occasionally left upon the shore by the receding tide, either concealed
under stones and seaweeds or partly buried in the sand. During the same season they may
also be frequently seen abouf the wharves of some of the Maine gea-coast towns, attracted
there by the refuse thrown over from the canneries. Twenty to thirty years ago, or Lefore
the fishery had made much advancement, Lobsters were of much more common oecurrence
in the littoral_zone, and were often gaffed from the shore by the early fishermen. Even to-day,
in some places, the pots are set in such shallow water that they are exposed at low tide.
Several accounts of this shore fishery have heen reserved for the industrial portion of the
present report.

As explained elsewhere, Lobsters move towards the shore in summer, and away frow it, or
into deeper water, on the approach of cold weather. During the prineipal fishing season, which
inclndes the warmer half of the year, they are most abundant in depths of a very few to about
fifteen or twenty fathoms, and it is within these depths that the pots are mainly set.

OFF-SHORE RANGE.—Lobsters have been recorded from the fishing banks off Xova Scotia,
from the fishing banks and ledges of the Gulf of Maine, such as Jeflrey’s Ledge and Cashe's
Ledge, and from other more southern off-shore banks. They have also been taken from the
stomachs of cod caught on George’s Banks. There is, however, no off-shore lobster fishery.

FRESH AND BRACKISH WATER.—Lobaters will not live in fresh or brackish water, although
it is an unsettled question as to whether a slight admixture of fresh water is harmful to them or
not. They are eanght at the mouths of large rivers where the water is decidedly brackish on top,
but when placed in surface cars st the samre localities they are said to quickly perish, iudicating
that the water must be much more salt at the bottom.

- OHARACTER OF THE BOTTOM.—Lobsters prefer rocky, gravelly, and sandy bottoms, and,
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in shoal waters, especially those which are more or less covered with growths of the larger
seaweeds. Vegetation is not, however, essential to their well-being, for they live on the barren
sands, as at Provincetown, Cape Cod, and on roecky, stony, and hard bottoms, wherever they
can find food. At the mouth of the Bay of ¥Fundy, they are said to ocecasionally occur on the
mud, and this fact is recorded of them in other localities. On rocky bottoms they remain
more or less concealed under and among the rocks and stones, watching for their prey. In
the Bay of Fundy and elsewhere they are often seen lurking under stones at low water,
and about the wharves., The lobster-pots are generally set apon gravelly and sandy bottoms.
In many localities the young, under eight or ten inches long, are often abundant in shallow
coves or bays, which are more or less filled up with kelp and other large seaweeds. In such
places as these they have been comimonly taken in the beam traw] used by the United States
Fish Commission for bottom fish, in Long Island Sound, Narragansett Bay, and Vineyard
Bound. One cause assigned for the great deerease in the abundance of Lobsters in Plymouth
Bay, Massachusetts, is the raking over of the roeky hottom for Irigh mess, which indostry is
carried on to a very great extent, thereby uncovering and destroying the young and damaging
their grounds.

MicrATIONS.—The Lobsters inhabiting the shoaler grounds in summer move into deeper
‘water, as a rule, on the approach of cold weather, and return again in the spring. In some
localities, however, a few Lobsters are said t0 remain in mnoderately shoal water the entire year,
especially toward the south. But all Lobsters do not leave their deeper abiding places in snmmer,
for they appear to oceur in greater or less abundance in all depths at all seasous, The extent of
the fall migrations is not very great, but the Lobsters move off beyond the infinence of the extreme
cold into slightly deeper water, generally not far away, where the temperature remaine milder
and more nniform. Those who fish for Lobsters in the winter have, therefore, to set their pots at
a greater distance from land than in the summer, but the winter fishery is of slight importance
compared with the summer,

TLobsters are said to appreach the shores of Nova Seotia in May and to recede from them in
November, their winter quarters being in depths of ten to forty-five fathoms. In the summer
they are abundant cloge to shore. At the mouth of the Bay of Fundy they generally come into
shoal water in April, and move off again in Oectober or November., Doring the summer
months they abound under the shelter of overhanging rocks and among the kelp near shore.
About five or six weeks are taken up by these migrations. They do not move in a body, but
approach and recede gradually, as the temperature of the water changes. Throughont the coast
of Maine the spring and fall migrations are about the same, bat vary more or less according to
the character and temperature of the different seasons. In the summer, they enter the numerous
bays and indentations of the coast Iine, which they leave again in the full. They leave the
shallow waters of the coast of New Hampshire in December or November, and can be canght
during the entire winter in depths of twenty fathoms. Bostor Harbor has always been famous
as & flshing ground for Lobsters, but in the fall it ta completely deserted by these crustaceans,
which repair to the deeper waters of Massachusetts Bay, where a winter fishery can be carried
on. A sadden cold spell is said to send them off rapidly, and they have been known to entirely
disappesr from shoal water in the course of a day or two. Lobster fishing eeases at Province-
town, Cape Cod, the Jatter part of September, as the Lobsters become scarce after that time. In
Vineyard Sound the fall migrations extend into the deeper holes not far distant from the summer
grounds, bat some individuals remain in compsratively shallow water the entire year. The sameo
is true of Long Island Sound, where Lobsters do not move far from their summer baunts, bat
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merely seek the protection of deeper water, wherever they can find it. The season generally lasts
from April to Qctober. Off New Haven, Connecticut, Lobsters are occasjonally taken in winter,
on thie deeper oyster banks, while dredginge for oysters,

ScHoornt.—Althongh Lobsters do bot appear to scheol in the same manner as some
fishes, still they ofien eongregate in larger or smaller moving bedies, which travel from place
to place, as though in search of food. On the central and southern New England coasts,
especially about Martha’s Vineyard and Neman’s Land, two kinds of Lobsters are recognized
by most fishermen—School Lobsters,” and “Roek Lobsters™ or #Ground holders.” The latter
are said to remain more or less countinnously in one place during the entire fishing season, while
the former arc migratory and uncertain in their movements. These two kinds of Lobsters are
also stated to differ more or less from one another in appearance, espeeially as regards eolor, and
the Rock Lobsters are supposed to average heavier than the School Lobsters, when of the same
lengths. To what extent this babit of schooling takes place we have had no means of ascertain-
ing, but for a short period during the spring and fall migrations it is probably mere common
than at other times. During the regular summer movements, the larger or stronger Lobsters
are said to lead the schools, and the maimed or crippled ones to straggle on behind. The
schools are apparently made up more or less of Lobsters of uniform size, as the fishermen will
often eatch the same sized Lobsters in their traps for a certain period, after which this size dis-
appears and snother takes its place. These changes are said to occur suddenly, and during
some years quite frequently.

The strongest proof of the schooling of Lobsters is the fact that they will suddenly appear
in great numbers in a region where none bave been canght for several days, and as suddenly
disappear therefrom without apparent camse. It is possible that the habit of schooling arisea
solely from the necessity of migrating, and that, while they ordinarily live more or less scattered
over good feeding bottoms, yet when their common feeding ground becomes exhausted, or the
temperature too severe, they are impelled to desert it in a body for some other more favorable
locality, -

ASSOCTIATION OF MALES AND FEMALEX.—The male and female Lobsters generally associate
together in the same places, in about equal proportions; but some curious exceptions te this rule
have been recorded. Capt. N. E. Atwood, of Provineetown, Massachusetts, writing in 1866, states
that at that time about ninety per cent. of all the Lobsters taken at Cape Cod were females, while
to the northward of Plymouth, on the west side of Massachusetts Bay, seventy-five per cent. of
all those captured were males. 1n and about Narragansett Bay, the fishermen claim that, during
July and Augast, about seven-eighths of the Lobsters taken are females, while during the balance
of the season the two sexes are about equally abundant. At Eastport, Maine, it is said that, as
a rale, more male Lobsters are taken than females, The above statements must be taken with
some grains of allowance, from the fact that the fishermen may not always be able to readily
distinguish between the two sexes, especially in the case of females not bearing eggs externally.
The rade and hasty manner in witich they handle Lobsters would alse precinde their diseriminating
between the sexes with certainty, even though they were well acquainted with their anatomical
differences. Prof. 8. I. Bmith examined gnantities of Lobsters in the Provincetown market,
on two occasions, in August and September, 1872, without finding any decided differences in
the number of males and females. At Kastport, Maine, his examinations were made with even
more thoroughness, and with the same result. Professor Verrill also states that he has found
the males and females about equally abundant in market supplies received from New Lon-
don, Stonington, and Waterford, Conuecticut. It is possible that, at some Beasous, OT noder
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cerfain conditions the males and females may live more or less apart from opne another, but
the observations of scientific men indicate that this separation is not long continued, if it
occurs at all

Mr. 8. M. Johnson, of Boston, has reeently assured us that the great preponderance of
females still holds true in the ease of the Cape Cod region. Of the supplies received from there
at Boston, during the summer months, he feels certain, from long-continued observations, that
nearly if not quite minety per cent, are females, amd about seven-eiglhths of these bear spawn
externally. The section of coast from which fhese Lobsters ar¢ obtained extends along the outer
gide of Cape Cod, from off Highland Light to Wood Epd Light. The Lobsters examinod at
Provincetown, by Prof. 8. I. Bmith, in 1872, may have come from the bay side of Cape Cod, whence
Provincetown is supposed to receive its snpplies for home consumption. The females may resort
to the shallow waters of the outer side of the cape to spawn during the season when the fishery
ie earried on there, and this fact, if' trne, would readily aceount for their great abundanece in that
region, as bas been noticed for so long a time, The males aud females approach and recede from
the shore together in the fall and spring.

WINTER HABITS.~Fishermen generally agree that Lobsters do not trap as readily in the
winter as in the summer, even though the pots arc set on what are supposed to be their winter
grounds. The reason assigned for this is that they are not as eager for food nor as aective in
their movewents in cold weather as in warm weather., This may be true to a great extent, but
we think it ix equally probable that they are scattered over broader areas in the winter,
and their hannts are not as easily found. Evidenee in proof of this idea has been recently
farnished us by a prominent Eastern dealer, who has kept large guantities of Lobsters in confine-
ment for the winter trade. The bottom of the area given up to their keeping is very muddy, and
the surface of the water sowmetimes freezes over to a depth of twenty-two inches. On the
approach of cold weather the Lobsters bary themselves in the mud, leaving omnly the long
antenna, the eyes, the tips of the claws, and perhaps & small portion of the front of the carapax,
prujecting above it. Over some parts of the inclosure the water is so shallow that the exposed
appendages can be readily seen from the surface., [u these positions the Lobsters lie, presumably
all winfer, unless disturbed, but whether or not they feed regularly has not been observed. If,
however, a hoop-uet, properly baited, is lowered in front of them, they are not slow to enter if,
plainly indieating that they are still attracted by the bait, and it is just the same even after the
surface of the water has become a sheet of ive, As the ice breaks up toward spring, and after-
ward, while the drift ice still remains in this area, the Lobsters become more timid and caniot be
caught. They also seem to i e easily frightened at loud noises, and perhaps retire deeper into the
rond, for bait appears to have no attraction for them at such times. It is not possible, however,
that they could be inflaenced in this manner in desper water.

1t is & question which may never be definitely decided, whether Lobsters bury themselves in
the same manner in deep water as near shore. The tem perature there would undoubtedly remain
more favorable to them than in shallow water, but many of those canght in the pots in- winter are
more or less covered with mud. '

MovEMENTS.—Lobsters hold quite closely to the bottom and seldom leave it, unless 1l: may
be t0 escape an enemy, when they have been seen to execute s sort of swimming movewent
backward, by means of their tail, darting up from the botfom, bat quickly settling down again.
In moving about, they seem to skim over the bottom, using their four posterior pairs of feet,
the anterior pair, or big claws, being held rigidly out in front of them, with the tips pointing
inward and not far apart. The tail is siso spread out and well expanded at the same time. The




GROWTH OF THE LOBSTER. 791

movements of Lobsters ean be easily studied in the shallow ecars in which they are kept for
market, providing there are not too many of them, as the bottom of the ear should not be covered.
Their actions appear easy and graceful, and their swimming powers may be tested by dipping
them out with a scoop-net and allowing them {o fall back again, If allowed to fall in tail foremost,
a gentle flap or two of the tail is sufticient to give the body the proper slope in the water so that
in sinking it falls obliquely and reaches hottom by a wore gradual metion than would be the case
if it fell directly downward. During the downward movement the tail may or may uot be kept in
motion. But in case the specimen i3 thrown in head first or sidewise, if it be in good, lively
condition, it may give several vigorous flaps of the tail to right itself, and even swim off iu one
direction or another for a distance of several feet before settling down asin the former case. Asa
rule, however, the Lobster must be regarded as abottom animal, exercising its power of swimming
only in cases of cmergency.

Wo have made the above remarks to correct the current impression among many people that
the Lobster is a free swimmer and meves about in schools like many species of fish. For this
belief there is no foundation in faet.

GROWTH, SHEDDING, ETC.~Soft-shelled Lobsters occur at all seasons of the year, but appear
to be much less common in the winter than in the summer. The period of their greatest abundance
is from June to September or October. There is, therefore, no strictly defined shedding period,
and no pessibility of determining, from present data, how often Lobsters shed. The shedding is
connected with the growth of the individual, and when the body has attained such an increased
volume that the hard covering or shell can no longer contain it, the Iatter breaks open, and the
Lobster eomes forth in & soft state, and eonsiderably enlarged. The possibility, therefore, exists
that in good feeding regions Lobsters may shed more frequently than in poor ounes, for in the
former it is natural to suppose that the growth would be more rapid than in the latter. Absolutely
nothing is known, however, regarding this fact, and we must await foture observations betore
generalizing. During the younger stages, shedding goes on quite rapidly, bnt as the Lobster
increases in age it is prebable thut the shedding periods hecome munch less frequent, and in very
old individuals may cease altogether. There is, however, no conclusive evidenee to prove that
Lobsters ever attain a limit in size beyond which there is no farther growth, Large individuals
are occasionally taken with a very thick and heavy shell so searred and worn as to indicate 2
prolonged znd severe service. At times, the edges and angles of the shell and the exposed
prominepces of the claws are completely worn away. Large Barnacles are often found upon the
shellé of large Lobsters, and this fact is frequently cited as evidence that the Lobster had ceased
ghedding, or at least had not shed for several seasons. But after having examined the slates
uged by the United States Fish Commission as collectors for oyster spat, in Chesapeake Bay, in
1880, the writer can no longer regard this proof as very convineing. In the ¢ourse of a month or
two the eommon Barnacle of that region, & species of Balanus, which had attached itself to the
slates in much greater abundance than the oysters, had attained a diameter of nearly an inch and
gave promise of growing much larger in a short space of time,

.. The process of shedding is very interesting, and has been frequently witnessed, although it
has never been minutely deseribed by a competent observer. The following account has been
furnished us by Mr. 8. M. Johnson, of Boston., As a preliminary, the carapax generally, but by
no means always, splits lengthwise along the middle of the back, often with a elean cut, quite to
the rostram. Otherwise, the carapax merely separates widely from the abdomen, on the upper
side. The abdominal segments are the first to be withdrawn from their hard investinent,' and

! This is contrary to what. happens in the fresh-water Cray-fish.
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a8 soon as they are free they are used in extricating the anterior portion of the body. The entire
process requires a great amount of violent struggling and pulling, the claws occasioning the
greatest difficulty, from being so much larger near the tips than at the base. Their fleshy
portion, however, becomes somewlat soft and flabby so as to be easily extensible, and capable of
being comprassed down to & smaller diameter. The basal joint, called the thimble by fishermen,
breaks lengthwise across the narrowest side, where a groove patnrally exists, and the base of
the next succeeding joint splits in the same way, The remaiuder of this secend joint, and the
following larger one, are compressed and flattened npon the upper or inner side, where the
shell is thinner than elsewhere, the thin area being oval in outline, distinetly marked off from
the surrounding swnrface, and more or less marked with irregular, elongate, depressed lines.
Preparatory to shedding, this area, by the absorption of certain of its elements, becomes a thin,
soft, and extensible membrane, or may be entirely absorbed away. No other hinderances lie in
the way of the passage of the claws proper, which cau be sufficientiy compressed to work through
the next joint above them, althongh the latter remains hard and firm.

The layer of skin which is to form the new shell begins to take on it distinctive character
before the cld one is cast, but does not harden to any extent. In this state it assumes a dark-
green color and giveg rise to the common fishermen’s term of “ Black Lobster,” which is used to
designate the Shedders, As the hard shell is cast, the soft skin exposed presents a velvet-like
surface. The proeess of shedding poes on rapidly, as often Lappens in lobster-cars where the
animals have been placed awaiting shipment to market. Lobsters which have had no marked
indications of shedding, when placed in the ears, have cast their coat within a day or two
afterwards. The hardening of the new shell also progresses rapidly. On many Lobsters the
newly forming shell can be Been inside of the old one, and more or less closely adhering to it
It appears like a thin, semi-transparent, gelatinous lining of the old rhell, and in some instances
can be readily peeled off from it. Soft-shell Lobsters are sometimes called ¥ Cullings,” and those
in which the new shell has become slightly hardened are named ¢ Paper-shells.”

Just before and after shedding, Lobsters remain quiet, almost dormant, and more or less
concealed under stones or among seaweeds, Statements differ as to whether Lobsters seek
food while in the soft shell state. They are said to be captured in the traps at times, often
#n grest numbers; but as the food ordinsrily preferred by them, and especially the baitings
of the traps, require hard surfaces for their mastication, we de not know how to aceount for
their presence in such situations. It is well known that hard Lobsters which entered the traps
in that condition have shed therein, but in all such cases the cast skin should be present
when the traps are brought to the surface of the water. It is possible that soft Lobsters are
attracted into the traps by the smell of the bait, without the possibility of eating it. Moat
of the soft-shell Lobsters handled, however, are captured before shedding. Very many are often
obtained in this way, but they are not considered good eating, as their flesh is described as
thin and watery. They are mostly used_as bait, although it is stated that they are also soll to
the capneries.

Sofi-shell Lobsters are more subject to dangers than the hard-shell, being helpless to protect
themselves. They are greedily devoured by many species of fish, especially the cod, and are
even said to be attacked by hard-shell individuals of their own species. When caught at this
time, even if returned at once to the water, the slight handling they receive is said to generally
kil} them. Rewmaining, as they are supposed to, as much as possible out of harm’s way, and
probably not feeding while in the soft state, the mortality is undoubtedly much Jess than as t.honsh-
their habits continued the BRI : : : . S
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The length of time required for the hardening of the new shell has pever been recorded from
observation. The fishermer’s statements regarding it disagree, but the hardening goes on
probably more rapidly in warm weather than cold, ag in the case of the edible Crab. A careful
observer at Wood’s Holl, Massachusetts, says that the shell becomes quite firm in the course of
twenty-four hours, After three or four daysit is supposed to be hard epough 1o enable the
Lobster to go in search of food, but the hardening probably continues and the shell increases in
thickness, oven thoagh it be very gradually, until the next shedding period.

A short time before shedding, the Lobster is said to be very full of meat and in the best
possible condition for eating. This would seem to resnlt naturally from the increased guantity of
flesh which maost accamulate within the shell preparatory to the Lobster's assuming a larger size.
While shedding, but more especially while in the soft state, after the Lobster has expanded to
its new size, the flesk is considered by most people as unpalatable, although it is probably as
harmless then as at any time. The fishermen abhor soft Lobsters as a rule, and would not eat
them under any cirenmstances, but customers are oceagionally found. Oue fisherman correspond-
ent very aptly expressed his dislike for them in the following terms: “They are sometimes eaten
by aristocrats, but never by us.” It seems very strange that soft Lobsters should be s0 unfavor-
ably regarded, when we consider that the edible Crab is in its best condition just after shedding.

The female Lobster probably casts its shell soon after its spawn is hatched. The eggs are
attached so firmly to the swimmerets that they remain hanging to them even after the young have
goune forth, and there is no other way of getting rid of this great encumbrance to the abdomen
thau by shedding. This occurrence has been frequently observed in other species of crustacea,
and probably happens in the cage of the Lobster. In fact, we have numerous recorded instances
of female Lobsters bearing spawn nearly ready to hatch, and with the new shell in process of
formation. It is the common belief of lobstermen that Lobsters which have lost a claw, or beeu
seriously maimed in any way, do not shed until after the injury has been repaired.

Prof, . O. Sars describes the process of shedding with the European Lobster, Homarus vul-
garis, as follows:

« The process of changing its skin is very tedious and dangerous for the Lobster, which may
be imagined when it is known that not ouly the oufer shell is changed, but even some of the
inmer parts, e.g., the stomach-bag. The process occupies consideralle time, and while it is going
on the Lobster is sick and utterly unable to escape from its enemies or to defend itself against
them. It is therefore but natural that under such circumstances it very easily dies in the traps.
Even after the change of shell is over the Lobster remains weak for some time. It therefore
hides among the stones at the bottom of the sea, and remains there until the new shell has become
sufficiently hard and its strength has retarned.

“The earliest changing of shell which I observed daring my journey was in the first part of
July, near Tananger. I here had an opportunity of ebserving a Lobster engaged in this process.
It had just been taken omt of a lobster-box, and could be handled without offering the least resist-
ance. The shell on the back was barst in the middle, and the tail and the feet were nearly all out
of the old sbell, while the largest claw ouly stuck out half its.length. This latter portion of the
chauge of shell is evidently very dangerous, and, although I observed it for quite a while, 1 conid
see little or no progress. It is certainly a painful and dangerous process, and probably many a
Liobater loses its life at such times. Immediately after casting its shell the Lobster is loan and
migerable, und only obtains its proper condition after the lapse of considerable time. According
to my observations, the change of shell takes place chiefly during the montb of Jaly. It certainly
happans that some change later, but by far the larger number appear to shed during that month.”
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The following note regarding the shedding of the Huropean Lobster, abstracted from a report
by a Danish naturalist,’ goes to confirm our previous statement, that the females shed soon after
spawning :

“ After the Lobster has emitted its roe, and the young have left the mother, she begins to
shed. She therefore goes to safe places, and does not seem to care mueh for food while the old
skin is beiug loosened; the shell finally opens in the back, and the animal goes into the water
naked. It then looks as if it were covered with velvet, on account of the considerable formation
of cells which is going on all over its surface. These cells afterward grow hard through small
particles of lime and forin the new shell. This shedding of the shell goes on from the middle of
July to September, but not at the same time all along the coast, being earlier in the sontheru and
later in the northern part. The Lobster thus gets sick, as it is called, toward the end of June
near Sogndal, and the export must then eease, as the mortality among them becomes too great,
while near Karmé it is still in a healthy condition till July 15. Farther north the shedding of
thhe shell begins still later, and Lobster may be caught all through Jualy.”

RATE OF GROWTH.--Nothing is known regarding the rate of growth of the Lobster for any
extended period of time, Just how many years must elapse before it reaches a length of, say, ten
inches has never heen determined, nor can we expect to solve this problem without a long series
of careful observations, which it seems almost impossible to make. [t is well known that the
Lobster increases in size only when shedding. As the old shell is cast away the soft body rapidly
expandy to a certain extent, and then soon becomes invested again with a new hard covering.
Knowing the freguency of the shedding periods, and the amount, of expansion at each, we conld
easily determine the age of Lobsters of all sizes; but these are the very data which are lacking.
It is probabie that the rate of growth is not the same at all shedding perieds, but is greater iu the
younger stages than in the older. The early traunsformation from the emnbryo to the first perfect
lobster form ars all accomplished during a single season by several meltings, but beyond this
period we know nothing acenrately concerning the intervals between moltings, but in g medinm-
sized Lobster they probably oceur only once or twice a year.

We have collected from several sources a few data a8 to the amount of expansion at certain
stages of growth, and althongh we cannot vouch for their aceuracy, they are probably not far
from correct. The measurements given are for the length of the entire body without the claws.
One Lobster eight inches long bhefore shedding measnred ten inches after shedding; anotler
measured ten inches before and twelve inches after shedding; a third ten and ¢ne-half inches
before and eleven and three-fourths inches after shedding; and a fourth ten and nne-half inches
before and twelve inches after shedding. If these measurements had all been taken with care
they would indicate that the rate of growth was not always the same in different individuals of
about the same size.

The lobster fishermen have very different notions regarding the ages of Lobsters, and while
some contend that they attain a marketable size in two or three years, others extend the period to
eight or ten years. The matter is one of considerable importance, bearing as it does apon the
framing of proper protective laws, and the feasibility of lobster cnlture and breeding.

Mr. Frank Buckland, in his report for 1877, gives the two following notes on the frequency
of shedding and the rate of growth of the Huropean Lobster. They are not, however, very
satisfactory; and we cannot believe that the American lobster sheds as frequently after the
first year or two. _ :

“ According to some careful observations made at the marine laboratory, Conearnean, it

1 AXEL, BOBCK: Om det norske Hummerfiske og dets Historie. Copenhagen, 1868~169.
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appears that the first year the Lobster sheds his shell six times, the second year six times, the
third year four times, and the fonrth year three times.
“The following table shows the rate of growth in a Lobster after eack shedding of its shell:

i Sheddings. [ Longth. !I Weight,

| i =
| Drachms.

Eighth v 1%

Ninth ...... 24

{ Tenth ... a8k

j Elevenih........ccoven, 58
| Tt e, 9% |
i Thirteenth c..venevenen.,, 104 |
: Fourteeuth ....oovveeeennn £} !
i

REPRODUCOTION—GENERAL REMARES.—~Comparatively little has yet been wmade known
regarding the reproduction of the American Lobster and the habits of the female during the
spawaing scason. This is very uaforbunate, considering the important bearing of all such
information upon the question of the artificial breeding of Lobsters, which, if it is frasible, may
ere long have to be undertaken in order to replenish our already diminished supplies. Many
obstacles have been mentioned as standing in the way of such an cnterprise, but frem the
favorable Dbeginnings already made in Europe, as well as in this country, we are inclined to
believe it will terminate suecessfully,

Most of our larger ernstaceans, including the Lobster and common Crabs, although living
mainly upon the bottora when adult, have free-swimming youug, which, as soon as they leave the
egg, and for a more or less prolonged period, lead a very erratie life. Not only, however, do the
habits of the young generally differ very widely from those of the adults, but the appearance and
strueture of the two are as widely unlike. Ag described under ‘““shedding,” the Lobster grows
by a series of molts, A molting or shedding of the skin indicates that the animal has grown
too large for its inelastic onter coat. Now, the very young, or the larvie, as they arc sometimes
called, grow in the same manner as the adults, When the higher crustaceaus first leave the eggs
they are very unlike the parent, having a very mnck simpler strneture and often resembling one
of the lower groups of crustaceans. The larva of the Lobster, for instance, is somewhat similar
in strueture and appearance to one of the simplest groups of Shrimps, the so.called Schizopods.

The free-swimming habits of the young furnish some of the most serious obstacles to the
-breeding of Lobsters. The embryos, after hatehing, rise to the surface of the water, where they
spend much of their time, and are borne hither and thither at the merey of the currents, being
often carried beyond the favorable influences necessary to their development. In many Lobster
regions along onr coast, in calm and clear weather, large quantities of the young may be dipped
from the surface of the water, in the eddies and smooth streaks formed by the meeting of tidal
carrents. In these quiet spots the varied minute animal life characterizing the upper strata of
the sea are collected together in the same manner as bits of wood and clusters of seaweed, which,
from their larger size, are more familiar to the dwellers upon our coast. In stormy weather this
surface life descends, in greater part, to lower levels. This vagrant life of the young lLobsters
exposes them to the attacks of all kinds of predaceous surface-feeding auimals, which consume
them in immense wambers. In this manner a great mortality occurs—a much greater one,

" undoubtedly, than would arise did the youug remain upon the bottom, where they could find some
shelter and protection from their enemies. The means of caring for and protecting these wayward
young should be the first consideration of the would-be Lobster-breeder, and in this matter he will

probebly encounter his greatest difficulties. The length of time required for the young to attain
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the adnlt size is another matter of prime importance, as the breeder’s snccess must also depend on
his preducing an early harvest. The age of what ma& be considered adult Lobsters (ten to
eleven inches) is not known, estimates by different obgservers placing it all the way from three
to » dozen years. If the latter estimate be correct, we would be almost forced to eonsider lobster-
breeding as an industry impraeticable from the start, as the care, during fen or twelve years, of
the number of young necessary to produce salable Lobsters in marketable quantities would involve
an expense quite out of proportion to the prices which conld be obtained for them., We very
much doubt, however, this prolonged extension of the immature stage of the Lobster, althongh
we liave no direct proof to the contrary. Lobstermen, as a rule, consider that Lobsters grow to
be ten inches long in the course of three to five years, avd they base their cobclusions mainly
on the fact that the increase in size at each molt is considerable; but this question is discussed
elsewhere in this report. We do not pretend to say that, in case the slow growth of Lobsters
is proved, breeding would be without many good results; for, if the growth and habits of Lobsters
conld be well understood, much care and protection might be accorded them, which would
materially increase their numbers. Any new and earefully made observations on the spawning
habits and growth of Lobsters would be gladly welcomed by all who are interested in the lobster
question, whether from a scientific or & practical standpoint.

SPAWNING SEASON.—~Lobsters appear to have no definite spawning season, as they are
found with eggs, in different stages of development, during the entire year. According to the
statements of Jobster fishermen and others who have had abundant means of observation in this
line, spawning takes place mainly from March until September. It should be remembered,
however, that the winter lobster fishery iy of very much less importance than the summer, and
that during the former season the number of Lobsters handied does not in any way compare with
the number taken in the latter, so that the proportion of spawning Lobsters to non-spawning
ones, in the two seasons, may not be as great as wonld seem to appear. Winter observations on
the natural history of the Lobster, as well as of many other of our marine food invertebrates, are
very much desired. It is said that on the northern New England coast, from Cape Cod eastward,
Lobsters with spawn about ready for extrusion from the body begin to appear abundantly in
March, and with the spawn or eggs on the outside, as well as hatching, are most abundant from
June to September. In the Bay of Fundy, Lobsters spawn principally from the last of June to
the last of Angust. Southward of these limits the spawning season begins earlier,

Considering, now, the fact that spawning Lobsters oceur throaghout the entire year, we are
left without data as to the frequency of spawning in each individusl Lobster. Did a short,
definite spawning period exist for each year, we might assume that Lobsters spawned enly coce
a year, or at least we could assert that they spawned no oftener than once a year. The only way
of determining the fact positively would be to stndy individual Lobsters for a certain period of
time, in their natural haunts and under natural conditions, and every one knows how difficult
such an undertaking would be with most marine animals. As it is, the possibility exints of
Lobsters spawning more than once a year, and there is no evidencs to prove that they spawn
with any exact regularity as to time. We have the atatements of several individuals, some
published and others not, to the effect that gnite fully developed eggs are sometimes apparent
in the ovaries when the Lobster is carrying spawn on the outside of the body. But there is BO
way of determining how long a time must elapse before the second lot of spawn might be
fertilized and made ready for extrasion, We are justified in believing, however, that, as.0 rale,
Lobaters spawn but once & year. In the Lobster, as in many other marine animals, only a portion
of the ova is fertilized and developed at each spawning time, often leaving the ovariea still quite
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expanded with their contents, and therefore we must always expect to find spawn in some stage
of development within the adult female, whether she is carrying external spawn or not. This
statement will serve to explain to lobstermen the faet, which they offen regard with some
surprise, of females carrying both internal and external spawn at the same time, the former, of
course, far less developed than the latter.

The mature ovaries form two elongate lobes of considerable size, on the upper side of the
body, just within the shell, and immediately before spawning Lobsters are considered to be in
very good, if not the Lest, condition for eating; it is probable also that at about this stage the
spawn first attracts the attention of most fishermen,

HABITATS WHILE SPAWNING.—Nothing definite seems to be known regarding the haunnts
of spawning Lobsters, or as to whether they change their ground at such times. It is probuble
that, to some extent, they do prefer certain localities for this purpose; but as Lobsters with
spawn are taken by the fishermen in their traps at all scasons of the year, and in all depths, this
rale cannot, by any means, be regarded as universal. By assuming that certain regions are more
favorable for the development and hatching of the eggs, we can readily explain the great prepon-
derance of female Lobsters with spawn on the sandy shores about Provincetown, Cape Cod,
during the summer months, Yet, in direct contrast with this region stands nearly the entire
coast of Maine, rocky in the extreme, where Lobsters are even more abundant, and where they
probably reproduce in squal proportions.

S1ZE OF SPAWNING LOBSTERS.—Lobaters de not generally begin to spawn until they have
attained a length of about ten and a half to eleven inches {(exclusive of the claws), which is abount
the legal size of marketable Lobsters. We are informed by several correspondents, iowever,
that spawning Lobsters have been taken as small as eight, vine, and ten inches; but such as these
are very rare. It is probable that they become mature at a smaller size at the South than at
the North, as Lobsters average smaller in Southern New England than in Nerthern New
England, and yet the age may average the same in both cases. Mr. 8. M. Johnson, of Boston,
who has handled many thousands of Lobsters, states that he has never seen {rom east of
Cape Cod more than two or three specimens bearing spawn under ten and a half inches. He
thinks that but few begin to spawn much under eleven inches in length, and this size, in his
opinion, would be the proper limit below which none should be sold in order to fully protect the
species.

PAIRING.—S0 far as we are aware, no one has ever witnessed the operation of pairing in
Lobaters, and all that we know concerning it is mere conjecture, Many of the female Lobsters
obtained from sandy DLottoms, as at Provincetown, Cape Cod, are said, by observers, to have the
carapax more or less abraded along the top, and also somewhal worn over a limited area upon
the sides. 'This has led the fishermen to believe that, in pairing, the female Lobster lies upon her
back with the male on top, clasping her about the carapax with his claws. While in this
position any strong agitation of the water by the waves in slight depths would prebubly cause
the pairs to oscillate backward and forward, and might account for ihe abraded carapaces of
the female, which are said to be of common occurrence. " This story has been told‘us by several
reliable parties, entirely independent of one auother; but we cannot say how much reliance
should be placed upon it, and the evidence is certainly very slight.

A large New York dealer iu Oray-fishes, who keeps large quantities of these lobster-like
. crustaceans on hand during their season, says that he has frequently witnessed them pairing, and
that the males and females come together belly to belly, with the claws of one tightly clasping
those of the other, and spread out o as to form with the bodies a rude Y-shaped figure.
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NUMBER OF EGGS~The Lobsater, like many other crustaceans, carries a very large amount
of spawn on the exterior of the body at each apawning time. The number varies with the age
and size of the Lobster, but to what extent is not known. Mr. &, M. Jobnson, of Boston, states
that two and a half pound Lobsters bear externaliy, on an average, ahout twenty thousand eggs
at a time, according to several careful computations, made by eomparing the weight of a certain
number of eggs with the weight of the entire mass of spawn attached to the swimmerets.

Two females whieh T examined at Bastport, Maine, in the smnmer of 1882, gave the following
results as regards the number of eggs carried on the swimmerets. The first specinten, measuring
13% inches in length, had 875 grains of eggs, there being 20 eggs to a grain, making a total of
17,500 eggs. The second specimen measured 13 inches long and carried 480 grains of eggs, with
25 eggs to a grain, making a sum fotal of about 12,000 eggs. Neither of the above specimens,
however, appeared to have their full quota of eggs, as many of the bunches seemed to have been
more ¢r less brushed away, probably by rough handling. Tn the last apecimen, especially, had all
the bunches been of equal and full size, the number would have been increased fully one-half,

According to Mr, Frank Buckland, “the [English] Berried Lobster carrics five bunches of
eggs on each gide underneath the tail, making ten bubnches in all. I have counted the eggs in
one bunch and find that there are 2,498, making the number of eggs in this one lobster 24,960.
Lobsters are found with berries all the year round; March, April, May are the months when they
are fnllest.”

DESIGNATIONS OF BEPAWN.—Lobster spawn is variously designated, on different parts of the
coast, as “spawn,” “roe,” ¥epggs,” ¢ berry,” “seed,” ¢ pea,” ‘“sweetbread,” ¢ coral,” ete.; but in most
places it is known simply as “spawn,” “eggs,” or “berry.” On the Nova Scotia coast the term
“eoral 7 is sometimes nsed to designate the nearly mature spawn while still within the body of the
Lobster, and after it has passed to the outside it is ealled “eggs.” In the Bay of Fundy the terms
“ goral, ¢ roe,” and “sweetbread ” refer to the spawn before extrusion from the body, and they
may also be used in a similar way on other parts of the coast. In some portions of Long Island
Sound, Lobsters with externat spawn are called ¥ Black-egg Lobsters.”

THE SPAWN A8 FOOD,—DBefore the spawn has passed from the body to the external appendages
it is very mueh esteeined as food, and is generally eaten whenever it can be obtained; it is also
cannhed. The external spawn, however, althongh sometimes unsed to garnish fish dishes and
salads, is not usually regarded as edible.

EXTRUSION OF THE EGGS, ETC.—The spawning of the Lobster is accomplished in about the
same manner as with the Cray-fish, regarding which many more carefully recorded obzervations
are extant. According to Huxley, the fecundating material of the Cray-fish, whick is extrnded
from a small aperture on the basal joint of the hindermost pair of legs, is a “thickish fuid,
witich sets into a white solid after extrusion,” This substance is deposited by the male on the
thorax of the female, between the bases of the hindermost pair of thoracic limbs. The apertures
for the outward passage of the eggs are sitnated on the bases of the second pair of legs, back of
the large claws. The eggs, « asthey leave the apertures of the oviduets, are coated with a viseid
watter, whicel is readily drawn out intio & short thread. The end of the thread attaches itself to
one of the long hairs with which the swimmerets are fringed, and as the viscid matter rapidly
hardens, the egg thns becomes attached to the limb by a stalk, The operation is repeated until
sometimes a couple of hundred eggs are thus glued oun to the swimmerets. , Partaking in the move-
ments of the swimimerets, they are washed backward and forward in the water, and thung aérated
and kept free of impurities.” _ o _

The process of development is slow, and the young, when first hatched, bear a general
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resemblance to the parent. Tor some time after they are hatched they hold on to the swimmerets
of the mother, and are earried abount protected by ber abhdomen. As they become more aective
they sometimes leave the mother when sbe is resting quictly and ereep abount a short distanee off,
but quickly returp to her on the first semblance of danger, A few days later they gradaally
forsake her for good. The euarlier stages of the embryoe Lobster differ considerably from those
of the Cray-fish, as deseribed further on, The eggs of the Lobster are probably extrwded in
& similar manner, and are attached to the swimmerets by the same viscid substanee.  Accord-
g to some American observers, however, the viscid suhstance is fiest extraded from the epenings
of the oviduets and appears as o thick, globunlar mass, which is brushed back over the swim-
merets by the movements of the posterior pair of thoracic legs. The eggs are said to follow
immediately afterwards and to be spread about in the same manner. Becoming thns securely
attached to the swimmerets, they remain wall protected and are kept coustantiy aérated by the
movements of these posterior flaps until the young are hatehed. Withont further observations
we ecannot strongly indorse the idea of the viscid material being first exereted; but if sach
oceurs in the begiuning, there is still no reason why the eggs may not be also eovered with the
same substance as they are laid. The eggs are not attached to ihe smooth surfuce of the
swimmerets of the Lobster, but to the long, slender hairs which project frowm along their sides.
In that way they hang more loosely and ean be given freer motion.

SHEDDING APTER BPAWNING.— As cxplained under ¢ghedding,” it is probable that, as a
rule, the females shed their shells soon after their eggs are hatcbhed, as there is no other way of
ridding thewselves of the broken egg-shells adliering so firmily to the swimmerets by means of
the tongh little threads. Lobsters with very ripe spawn have frequently heen seen in a cendition
preparatory to shedding, thus, in a measure, corvoborating the above conjecture. Accerding to
Prof. 8, I. Smith this shedding after spawning is knowa to oceur in some of the Crabs. This
peculiarity is also affirmed with regard to the European female Lobster, as deseribed elsewhere.

DEVELOPMENT OF THE YOUNG.—The earlier embryonic stages of the Lobster have been
stadied by Prof, 8. 1. Smith, of Yale Coullege, whose observations, however, extended over only a
limited peried. They were made at Wood's Holl, Massachnusetts, and New Haven, Conneetient,
Fggs with the embryos well advanced, taken from the females May 2, had the shape of slightly
alongate sphereids, about 210w long and 1.9™™ aeross.  “ Oue side is rendered very opaque dark
green by the unabsorbed yolk mass, while the other shows the eyes as two large black spots,
and the red pigment spots on the edge of the curapax, bases of the legs. etc., as irregular lines
of pink markings. . . . Tully one-hulf the embryo is still occupied by the unabsorbed portion

of the yolk. . . . The eyes are large, nearly roand, and with a central portion of black
pigment. . . . The five pairs of ceplirio-thoracic legs are all similar and of about the same

size, except the main branch of the first pair, which is much larger than that of the others. .
The subsequent development of the embryo within the egg was not observed.”

In the account of his pbservations, Professor Smith goes on to deseribe such of the cmbryonie
stages following hatching as Le was able to obtain. From his loug and technical descriptions we
extract only those portions which can be best understood by the generul reader, and which it will
be well for the breeder to become acguainted with to aid him in lis practieal labors. We would
seggest here that the breeder himself, or some inteligent man in his employ, should familiurize
bimself with the workings of an ordinary low-power microscope, in order that e may follow the
devél_op_ment of the young Lobsters under his care, and observe whether they are doing well or
die off soon after hatching. Unless such precautions as these are taken, he might contimue to
work for a long time completely in thbe dark, and without knowing whether he was jaking
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progress or not. A continuous series of observations would enable him, at all times, to follow
the success of his experiments, or determine, perhaps, the causes of his failures.

The exact number of changes or moltings which take place between the last egg stage and
the first stage having the general shapc and characters of the adalt, is not known. Irofessor
Smith observed three such stages, but supposes others to be waunting, His account of these
stages is as follows:

#The following observations on the young larvee, after they bave left the eggs, have all been
made upon specimmens obtained in Vineyard Sound, or the adjacent waters, during July. These
specimens were mostly taken at the surface in the daytime, either with the towing or hand net.
They represent three quite different stages in the true larval condition, besides a later stage
approaching closely the adult. The exact age of the larve of the first stage was not ascertained,
but was probably only a few days, and they bad, most likely, molted not more than once.
Between the third stage, here described, and the last there is probably an intermediate form
wanting.

“ First stage—1In this stage the young are free-swimming Schizopods! about a third of an
inch (7.8== to 8.0m7) in length, without abdominal appendages, and with six pairs of pediform
cephalo-thoracic appendages, each with the exopodns developed into a powerful swimming organ.
The eyes are bright blue; the anterior portion and the lower margin of the carapax and the
bases of the legs are speckled with orange; the lower margin, the whole of the penultimate, and
the basal portion of the ultimate segment of the abdomen are brilliant reddish-orange., The
antenn®e have large, well-developed scales, furnished along the inner margin with long, plumose
hairs. . . . The avterior cephalo-thoracie legs, which in the adelt develop into the big claws,
are exactly alike and no longer than the exterior maxillipeds, The pediform (outer) branch
is, however, somewhat stouter than in the other legs, and subcheliform {Learing an imperfect
claw); the legs of the second awd third pairs are similar to the first, but net as stont. The legs of
the fourth and fifth pairs are still more slender, and styliform at the extremity, as in the adult.”
Very rodimentary branchix or gills are observed on all of the legs and the external maxillipeds.
“The abdomen is slender, the seeond to the fifth segments each armed with a large corsal spine,
curved backward, and with the lateral angles produced into long spines, and the sixth segment
with two dorsal spines. The posterior margin of the last segment is armed with a long and stont
central spine, and each side with fourteen or fifteen plumose spines or set®, which are articulated
to the margin.

“Iu this stage the young were first taken July 1, when they were seen swimming rapidly
about at the surface of the water among great numbers of Zodw, Megalops, and Copepods. Their
motions and hahbits recall at once the species of Mygis and Thysenopoeda, but their motions are not
(uite as rapid, and are more irregular, Their bright colors render them conspicuous objects, and
they must be readily scen and captured by fishes. They were frequently taken at the surface in
different parts of Vineyard Seund from July 1 to 7, and several were taken off Newport, Rhode
Island, as late as July 15, and they would very likély be found also in June, judging from the
stage of development to which the embryos had advanced early in May in Long Island Sound.
Besides the specimens taken in the open water of the Sonnd, a great namber were obtained July

6 from the well of a lobster-smack, where they svere swimming in great abundance near the
surface of the water, havinrg vndoubtedly becn re(,entlg hatched from the eggs carried by the

i The Bchizopods are a group of Bhrimps, Tower in orzanizatior than our eommon Shrimp { Crangon mslgﬂm}, and very
abundant along the Xew England coast. They generally awim in large schools, sither at the surface or at intenmediate
depths between the surfice and the botlom, often st some distance from land. .
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female Lobsters confined in the well, Some of these specimens lived in vessels of fresh sea.water
for two days, but all efforta to keep them alive long enough te observe their molting failed. They
appeared, while thus in confinement, to feed principally upon very minute animals of different
kinds, but were several times seen to devour small Zodee, aud eccasionally when mueh erowded, s0
that some of them became exhausted, they fed upon each other, the stronger ones eating the
weaker.

* Second stage.—In the next stage the young Lobsters bave increased somewhat in size, and
the abdominal legs of the second to the fifth segments have appeared. The rostrum is much
broader and there are several teeth along the edges. The basal segments of the antennuiz have
become defined, and the secondary flagellum has appeared, but is not subdivided into segments,
The antennwe and wcath organs have umklergone but slight changes. The first cephalo-thoracic
legs are proportionally larger and stouter than in the first stage, and have become trnly cheli-
form, The sncceeding legs have changed little. Thoe epipodi of all the legs and of the external
maxillipeds have increased in size, and the Dranchial processes are distinetly lobed along the
edges, and have begun to assume the form of true branchiz. The segments of the abdomen have
the same number of spines, but they are relatively somewhat smaller, and the last segment is
relatively smaller and broader at base. Tle appendages of the second to the fifth segments differ
considerably in size indifferent specimens, but are nearly as loug as the segments themselves;
their terminal lametle, however, are represented only by simple, sack-like appendages, withouat
sign of segmentation, or clothing of hairs or sete. The penultimate segment is still without
appendages. Specimens in this stage were taken only twice, July 1 and 15. They have the same
habits and general appearance as in the first stage, but are readily distinguished by the posses.
gion of rndimentary abdominal legs. In color they are almost cxactly the same, only the orange-
c¢olored markings are perhaps a little less intense.

“ Third stage~In the third stage the larvae are abouf half an incl (127% o 1322 in length,
and the integument is of a much firmer consistency than in the earlier stages. The antennul® are
still rodimentary, and eonsiderably shorter than the rostrum, although ilie secondary flagellum
has increased in length and begins to show division inte numerous segments. The autennm
retain the most marked feature of the early stages—the large size of the scale—but the flagellum
is much longer than the scale and begius to show division into segments . . . The exteraal
maxillipeds have begun to lose their pediform character. Tle anterior legs have increased
enormously in size, and those of the second and third pairs have become truly chelate, while the
swimming exopodal branches of all the legs, as well as of the external maxillipeds, are relatively
much smaller and more unimportant. . . . The brauchie bave developed rapidly and have
2 single series of wellaparked lobes along each side. The abdomen still has the spines charae-
teristic of the earlier stages, though all of them are much reduced in size. The appendages of
the second to the fifth segments have become conspicuous, their lamelle have more than doubled
in length, aud the margins of the terminal half are furnished with very short ciliated setze. The
appendages of the penultimate segment are well developed, although quite different from those in
the adult. The outer lamella wants wholly the transverse articulation near its extremity, and
both are margined, except the outer edge of the outer laniella, with long plumose hairs, The last
segment is relatively smaller end more quadrangular in outline, and the spines of the posterior
margin are. mach smaller. The only specimens procured in this stage were tuken July 8 and 15.
In color they were.less brilliant than in the earlier stages, the orange markings being duiler and
the whole animal slightly tinged with greenish-brown.

«In the next stage observed, the animal, abous threefifths of an inch (14=™ to 17==) long, has

blFr
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lost all its schizopodal characters, and has assumed the more important features of the adult
Lobster. It still retains, however, the free-swimming habit of the trone larval forms, and was
frequenily token af the surface, hoth in the fowing and hand net. Although resembling the
adult in many features, it differs so much that, were it an adolt form, it would undonbhtedly be
regarded as a distinet genus. The rostrum is bifid at tip, and armed with three or four teeth on
each side toward the base, and in some apecimens with 2 minnte additional spine, on one or both
sides, close to the tip. The flagella of the antennule extend scarcely beyond the tip of the
rostrum. The antennal seale is very much reduced in size, but is still conspienons and furnished
with long plumose hairs along the ioner margin, while the fagellum is as long as the carapax.
The palpi of the mandibles have assumed the adult character, but the mandibles themselves
have not acquired the massive molar character which they have in the older animal. The other
mouth organs have nearly the adult form. The anterior legs, although guite large, are still
slender and just alike on the two sides, while all the cepbalo-thoracic legs retain a distinet process
in place of the swimming exopodi of the larva. The lateral angles of the second to the fifth
abdominal segments are prolonged downward into lung spiniform teeth; the appendages of these
gegments are proportionately much longer than in the adult, and the marging of their terminal
lamellee are furmished with very long plumose hairs. The lamelle of the appendages of the
penultimate segment are oval, and margined with lopg plumose hairs. The terminal segment is
nearly quadrangular, as wide at the extremity as at the base, the posterior margin arcuate, but
not extending beyond the promineut lateral angles, and furpished with hairg like those on the
warging of the lamell® of the appendages of the penultimate segment. In color they resemble
closely the adult, but the green color of the back is lighter, and the yellowish markings upon
the cluws and hody are proportionately larger.

“In this stage the young Lobsters swim very rapidly by means of the abdominal legs, and
dart backward, when distarbed, with the eandal appendages, frequently jumping out of the water
in this way like Shrimp, which their movements in the water much resemble, They appear to be
traly surface animals, u8 in the earlier stages. and were often sesn swimming about among other
surface animals. They were frequently taken from the Bth to the 28th of July, and very likely
ovcur much later, From the dates at which the different forms were iaken, it is probable that
they pass through all the stages here described in the course of a single season. How late the
young, affer reaching the lobster-like form, retain their free-swimming habit was not ascer-
tained.”

DEVELOPMENT OF THE EUROPBAN LOBSTER.— According to Prof. G. O. Sars, of Norway,
the European Lobster agrees more or less ¢losely with our own species in its spawning habits
and development, as the following extract from his report will show:?

‘¢ The propagating of the Lobater does not seem to be strictly confined to a certain season of
the year, ag Lobsters with roe may be found psarly all the year round. Bat the rale seems to be
that the development of the young goes on during the summer months, from the beginning of
July until the early part of Beptember. The more developed roe can easily be distinguished by its
lighter color, and partly, also, by the larger size of the eggs. A cleoger examination shows distinctly

"in every egg two dark spots, which are the eyes of the embryo. The more distinet these spots
are the more developed is the embryo. Whea its development is complete the egg-shell bursts,
and the young Lobsters come out.” These ave in the beginning very helplesa and sink to the
bottom, where within a very short time they undergo their first change of shell, Boon afterward
their swimming apparatus, which has so far beew surrounded by a skin, begins to work, and the

1 falt-water Fisheries of Norway, Christianis, 1978,
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yoang Lobsters soon gambol abent in the water, and come up to the surface, where they remain
‘during the entire time of their futore development,

% At the fifth change their metamorphosis is complete, and therewith ends their pelagian life,
The young Lobster has then entirely lost its swimming appdratus attached to the fore part of its
body, and in its steud the well-known fringes have grown at the lower side of the back part of the
body. These fringes are the only swimming apparatus which the grown Lobster possesses; in the
female Lobster they also serve to keep the roe in position. The Lobster now leaves the surface
and goes to the bottom, there to lead the rame life as its parents. T am not positively certain how
long a time is required for the entire metamorphosis, but I am inclined to believe that it consumes
a couple of months,

“Even after the Lobster has reached its final development, it continues to change its skin
regularly at least once a year, and contiuunes to do sc as long as it grows. Ounly when it haa
ceased growing this change of skin does not oceur so often. We shall, therefore, always find
that very large Lobsters are more or less thickly covered with scales, which is not so frequent in
smaller specimens.

“T did not snceeed in obtaining Lobsters measnring from an inch to a finger’s length, and so
far as I know none are contained in any museum. I consider it as certain, however, that the
Lobsters keep near the coast during this stage of their development. The reason why they eannot
be caught with the bottom seraper is partly their quick movements and partly the circumstance
that they hide among the alge on the bottom of the sea. The fact that they cannot be caught
in the common lobster-baskets is easily explained Ly these having such wide openings,”

The following account of the reproduction of the European Lobster on the French coast is
by the late M. Coste, well remembered from Lis many interesting and extensive experiments in
several branches of fish culture. We have no means of determining how secnrate these obser-
vations are, nor do we know whether they are the result of close study or conclusions derived
from the accounts of fishermen., We offer them here as affording many valuable suggestions
which may aid observers on our own coast, The seasons do not entirely correspond with ours:

#The Lobster commencas breeding in the month of Oectober, and the pairing takes place
sometimes as late as January. The couplings are rare at the opening of the season, but inerease
in frequency to the end of December, und but few take place in January. The feinale emits the
oggs in ahout fifteen or twenty days after the pairing. When they have reached the stage
proper for their expulsion, the female applies the inner side of the tail against the plasirea or
shell immeodiately over the stomael, in such a manner as to form a cup or cavity, is which are
to be found the openings of the oviduct, placed exuctly behind the third pair of legs. Conse-
quently when the eggs escape they fall into this natural eup or eavity, as described above.
They are expelled in successive jets, to the nnmber of twenty thomsand in a single day.

4#The Lobster emits at the same time, along with the eggs, a kind of adhesive liguid,
which binds the eggs one to the other, and attaches them all to the small feet under the tail,
where ‘they remain in perfect shelter from all harm until they are suffictently ripe for fizal
oxpulsion.

“In order to forward and force fhe regular incubation of the ova, the females have the
power to give them more or less light, as they consider requisite, by ¢losing or opening the fold
of the tail. Sometimes the eggw are kept quile covered, and at otler times they give them a
kind of washing, by moving theé flanges of the fail in a peculiar m#nner. The incubation lasts
 uix months, during which titie the female takes such good e#tre of the ova that it is rare to find

' s injored embrye or buren egg.
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#Tt i3 during the months of March, April, and May that the actzal birth of the yonng
Lobster takes place. The females, in order to expel the embryos, now ready to burst the shells
of the eggs, extend their tails, make light oscillations with the fan and its appendages, so as to
rid themselves gradunally of the yonng Lobsters, which they succeed in doing in a few days. The
young Lobster, as soon as born, makes away from its parent, rises to the surfaece of the water, and
leaves the shore for the deep water of the sea, where it passes the earliest days of its existence
in a vagabond state for thirty or forty days. During this time it undergoes four different
changes of shell, but on the fourth it loses its natatory organs, and is, therefore, no longer
able to swim on the surface of the water, but falls to the bottom, where it has to remain for the
foture; according, however, to its increase of size it gains courage to approach the shore which
it had left at its birth. The number of enemies which assail the young embryos in the deep
gea is enormous; thousands of all kinds of fish, mollusks, and crustaceans are pursuing it con-
tinually to destroy it. The very changing of the shell canses great ravages at these periods,
as the young Lobsters have to undergo a crisis which appears te be a necessary condition to their
rapid@ growth. 1In fact, every young Lobster loses and remakes its erusty shell from eight to ten
times the first year, five to seven the second, three to four the third, and from two to three the
fourtls year. However, after the fifth year, the change is only annual, for the reason that were
the changes wore frequent the shell would not last long encugh to protect the ova adhering
to the shell of the female during the six months' incubation. The Lobster increages rapidly
in Bize until the second year, and goes on inereasing more gradually until the fifeh, when it begins
to reprodace, and from this period the growth is still more gradunal,”

TRANSPLANTING OF THE YOUNG.~—For the benefit of those interested in the question of
breeding Lobsters by artificial means or care, we extract the following paragraph from a commu-
nication made by Capt. N. B. Atwood, of Provincetown, Massachnretts, to one of the New York
papers about fifteen years ago:

“When we take a eargo of Lobsters on board of a fishing-smack and throw them into the
well, many of the young are so far developed that when they strike the water the shell of the
egg is broken, and you can see hundreds of thousands of little Lobaters on or near the top of the
water in the well. After the cargo has been taken on beard, the smack wsails for New York, and
during the whole passage the young are being hatched and are passing out through the holes in
the bottom of the well. On the arrival of the smack at Fulten Slip the Lobsters are taken out
and pat in cars. If any of the egga are on the Lobsters, not hatehed, they are soon eaten off by
eels, which go out and in the car as they please.”

These observations of Captain Atwood are exceedingly interesting., Tt is probable that the
numerons young Lobsters hatched on the trips of the Cape Cod smacks through Long Island
Sound have contributed toward increassing the sapply of Lobsters along that section of coast. It
has amounted to a transplanting of Lobsters from one prolific region to another muech Ieas prolific,
and the benefits thus inadvertently derived were possibly copsiderable. This traffic has long
ceased, however, and young Cape Cod TLobsters no longer find their way into the waters of Long
Island Sound. ' ' _

Foop.—The Lobster appeara to feed upon most any kind of animal matter within its resch, bat
i 83id to prefer fresh fish as bait. Feeding naturally, it probably does not discriminate closely as

to its food. Ft dige clams from the bottom and removes mussels from thelr places of attachment, -

sometimes crnshing the shells in its claws, and afterwards devouring vat the soft par%s ‘Flounders
:and other bottom fish undoubtedly fall & prey to its appetite, and it has been seen to.catch nimbly
At small fish swimming by. Very probably it feeds upen all kinds of. invertebrate ‘life which
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- are palatable to its tuste and live within easy reach of its elaws. Sea-urchins even are deseribed
ar furnishing food for it on the Nova Seotia coast. Floanders, sculpins, herring, menhaden, codfish
heads, haddock, and blnefish are commonly used as bait in the lobster-pots. An experienced
observer who has watched their habits under peeuliarly favorable eircumstances, on the coast of
Maine, states thut, in devouring clams, be has never seen them erash the ghell, but as it were
they absorb the meat from between the valves, leaving the latter intact. He has never seen them
catch living fsh, but could not positively affirm that they did not do so at times.

CASTING A CLAW.—As is well known, Lobsters have the power of dropping or “shooting”
one or both claws, which may be more or less completely replaced by a new growth. Many
incentives are quoted for this eurious procedure, the principal ones being Landling, espeecially
in eold weather, entauglement of the claws, and fright. Fright, or a xudden impnlse to free them-
selves frem impending danger or pain, is probably the main cause, however it may be produced.
The break does not oceur hetween auy of the movable Joints, but always at one particular point,
near the upper end of the scecond or double joint, where it is sinallest and encircled by a distinct
greove. The claw cannot be broken off at this or any other place by main foree without jnjury to
the Lobster, causing it to bleed to death.

Occasionally in mild weather, but much mwore frequently in cold wenther, Lobsters will shoot
their claws if handled by them out of water. This also frequently ocenrs when Lobsters become
entangled by their elaws in the fishermen’ nets. Ag they are drawn above the water, they will
often, withont a moment’s warning, slide back into their native element, leaving their disjointed
member behind. TLoud noises, such as thunder, the firing of cannons, ete., are said to incite
Lobsters to shoct their claws, and also the presence of very impure or fresh waters; but to what
extent this happens we cannot say. When a claw becomes injured or broken, or perhaps crushed
by an antagonist of the same species, so as to render it useless or painful, it i3 often dispensed
with, in order that a new one may take its place. This process of dropping an old and growing a
new claw is certainly a wise provision of natare, for this appendage ix much subject to injury, and
nothing more deplorable can be imagined than a Lobster with mutilated claws,

The practice of shooting a claw, even under natural conditions, seems at times to be a very
common one. Out of one hundred specimens, averaging about eight or nine inches long, eollected
for nataral history purposes in Narragansett Bay, in 1880, fully twenty-five per cent. had lost a
claw each, and & few both claws. From eacl atump, in all these specimens, projected a short soft
claw, still very imperfect in strocture, and measuring from one-fourth of an ineh to about an inch
in length. In some of the specimens, one or more of the hinder legs were being reproduced in
the same way. The fishermen state that similar specimens are also sometimes common in their
catch, The breaking off of a claw, according to observers, is accomplished so quietly that the
operation iz scarcely perceptible. If a c¢law of a Lobster be seized by the hands while he is in
the waier, and he casts it, no unusoal sensation is felt, bat the claw is simply left behind, and the
former owner darts quickly off. Soon after the break oceurs, it is covered with & crust of coagu-
lated bleod, which prevents farther bleeding until a skin has formed, from the center of which the
new claw begins to grow, How long a time is required for the new claw to attain a size propor-
tioned to thut of the Lobster, if it ever reaches that size, is not known. However, the incipient
claw remains soft and continues to grow probably until the first molt, after which its outer layer
of skin is smpposed to harden like that of the remainder of the Lobster. Specimens are
ﬂieqnently taken with bardened claws of regular shape, but of different sizes below the normal
‘one, rather indicating that at least several moltings must take place before the claw can reach its

~.fall aige. :
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The following incident, furpished by a correspondent, foreibly illustrates the process of
shooting # claw and points a moral. A party who had purchased a number of Lobsters ag food
thought to keep them fresh overnight by hanging them over the side of his vessel, by means of
cords tied to the claws. In the morning, when he went to examine his live stock, he found
nothing but the claws remaining fast to the cords, the Lobsters having dropped back into
their former abode.

DEFORMITIES AND DISEASES.—Lobsters are subject to many deformities or malformations,
which generally oceur upon the elaws, and appear to originate from several canses. A broken
claw is sometimes mended in an irregular manner, and there are frequent instanees of what are
termed double claws, resulting from the formation of a second projection er thumb upon either the
larger or smaller branch of the claw, and which is more or less perfect in shape but immovable.
Rarely the two branches of the elaw are not regnlarly set with reference to one another, and
instead of working in the same plane, and meeting edge to edge, they pass one another like the
blades of a pair of scissors. The thumb or finger of one of the claws oceasionally takes on an
unusoal or fantastic shape, or becemes greatly broadened and thickened, bué the variatiems to
which the claws are subject are too numerons to warrant description here. Many of them have
been figured and discussed by Mr. Walter Faxon in the ¢ Bulletin of the Museum of Comparative
Zoology * for March, 1881. They probably arise in part from injuries received while in the soft
state, but in great meusure they have not been accounted for,

During the past winter, there wus sent to the National Museum, from the coast of Nova
Scotia, the carapax of a medium-sized Lobster, with two small round openings covered with
membranes, placed symmetrically one on each side of the median line, a short distance back of
the rostrum. By the person who sent the specimen, and who saw the Lobster when alive, these
membranes were described as projecting slightly from the surface, and taking on the appearance
of & secomd pair of eyes. Unusual but symmetrical markings also occur upon the dorsal side of
the carapax. The specimen was so thoroughly cleaned and dried, however, before we received
it—-nothing remainiug Dut the sbell-—that it is now impossible to form a correct idea as to the
real import of these strunge features.

Diseased Lobsters are not cominonly et with, Individeals are occasionally found in a very
emaciated condition, and some with soft spots like sores npon the body ; but such cases are rarve.
Specimens are sometimes taken with small portions of the body gone, or with deep scars and dents
upon the surface, the results of injury. It is usuwally the older individuals that are marked in
this way.

PArAsITES — Lobsters do not appear to be much troubled with external parasites or messmates.
Barnaeles often grow upon the back and claws, and mussels sometimes attach themselves to the
same places. The number of Barnacles is frequently so great and they cover so large a portion of
the exterior surface as to seriously impede the wovements of the Lobster, bnt this seldom happens.
Fish-lice are mentioned by the fishermen as occasionally occurring on the Lobsters, but as we
have never Seen any specimens of such it is impossible to determine what they may be, if they
are parasites at all, :

EnNEMIES.—AIl the larger bottom-feeding fish probably feed upon the Lobster, and the sur-
face fish also greedily devour the young, Soft-shell Lobsters suffer mest in this way, and are
freqnently found in the stomachs of cod taken by the fishermen. BSharks, dogfish, rays, tautog, andl
striped bass are also mentioned as being especially fond of Lobsters, but this list could undodbt-
edly be greatly extended without much trouble. Watet-birds sometimes feed upon the smaller
individuals in shallow water. During the earlier period of their existence, while they-are still
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free swimmers and very small, living mostly at the surface of the water, by far the greatest
mortality must occur. At thig time they are eaten in wvast quantities along with other surface
animals by the more active fish and invertebrates, and probably but a comparatively small pro-
portion of those hatched from the egg ever survive this stage. We may, however, be justified in
asserting that the greatest enemy of the Lobster is man. '

Mr. Frauk Buckland, in treating of the enemies ol thhe European Lobster, says that ¢ among
the animate enemies the principal one, I believe, is the cod. A witness at Burglhead stated that
‘codfish are great enemies to Lobsters; he hardly ever opens a cod without finding young Lobsters
in the stomach ; this is particularly in February and March; has seen cod throwing up Lobsters
on the deck of a vessel, as many as five or six L.obsters in one cod. These Lobsters would be
three or four inches in length, or even smaller. Cod eat Lobsters all the season. In the spring,
and in Jannary, February, and March, there are many cod aboat.! Skates and congers, codling
and haddock, also eat Crabs and Lobsters.”

DESTRUCTION BY groRMs.—Mr. I'. H. Baker, in a recent paper on American Lobsters, refers
to their being occasionally destroyed in great numbers in sballow water by heavy storms. He
cites as an instance the great Saxby storm on the coast of Nova Scotia, after which the dead
Lobsters were piled up in immense numbers, in several places, “lining the shores like windrowa
of hay on a field in midsummer, the stencl from which waas overpowering as the Lobsters decayed
in the san.”

DISTRIBUTION AND HABITS OF THE EUROPEAN LOBSTER.—The following account of the
distribution and habits of the Earopean Lobster, Homarus vulgeris, abstracted from a report
by a Danish-Norwegian naturalist,! is inserted here to permit of comparison between these two
closely related forms, and to fill up some of the numerous gaps in the Listory of our own species.
The European Lobster iz so similar to our own structurally that we are safe in assuming that
the habite of the twe are in the main alike. In comparing the Evropean with the American
species, however, it must always be horne in mind that the former never attains the extreme size
of the latter, and also averages smaller in size, while the female begins to spawn when only six
inches long, alihongh at this size it may possibly be quite as old as the young spawning Amer-
ican female. There are o many important qoestions of practical value still znsolved regarding
the American Lobster, that the snggestions set forth by this Norwegian report may lead to their
proper investigation:

“The HEuropean Lobster seems to have iis central location on the scuthwestern coast of
Norway, and goes as far north as Fipmarken, where, according to Lem, in his deseription of the
Finmarken Laplanders, 1767, it is found north of Traenen, where he ate very fine ones on the
island of Réds, while formerly their northern limit was thought to be the island of Brindi; but
he also thinks that they would be found in Finmarken, if people ouly searched for them. Itis
very rarely found on the coasts of Iceland, where, according to Mobr’s ‘Islandske Naturhistorie,’
it hus been found by Dr. Pounlsen in Grindevig, but it dees not extend to Greenland or Spitzbergen.
It dees not go into the Baltic, but is found all over the Kattegat, especially near Auholt,
Hirsholmene, Laest, and Hjelm, and, according to Mr. Fiedler’s report, in the Great Belt as far
ag 8progd. On the coast of Bohuslan it is very common, and is said to ge into the Sound as far
as the island of Hveen. On the west coast of Jutland, it is found wherever the bottom is stony,
and it is very common near Heligoland. It rarely goes into the inlets on our western coasts,
chiefly on.account of their great depth. Tt is very rare in the inner portion of the Bay of Christi-
ania, and not very common in the Limfiord. On the coasts of England, Scotland, and Ireland, it is

1 Axpr Bomer: Om det norske Hummerflske og dets Historie, Copenhagesn, 1868-'69.
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common wherever there is a rocky bottom, especially near Montrose, Orkney, Lewis, aud Harrig
Tsland, and on the southern coast of England, near Land’s End and the Seilly Islands. Near “he
Channel Islands it 13 commeon, as well as near several groups of islands on the French coast, In
the Mediterranean it is not so cominon, aithough it i3 not entirely wanting; but its substitute as
an article of food is nnother lurge speeies of Cray-fish, the Langusta (Palinwrus). 1t is, therefore,
not spread over a very large extent of sea; bat it is found in its eentral locations in very large
numbers, and there becomes an important article of food and trade.

“ Ity general size iz eight to ten inches from the point of the spine on the forehead to the tip
end of the tail. It rarely exceeds this sine where large fishertes are carried on; bat now and then
specimens of a much greater size are found in places from which none are exported, and where it
consequently has time to grow before it ia caught. Thus, Pontoppidan, in his ‘{Norges natorlige
Historie’ (part ii, p. 279), says that the very large Lobsters are called ¢Stdrjer,’ and that near
Utvaer, on the Bay of Evien, a Lobster had been seen which was so large and ugly that nobody
dared to attack it, and that it measured a full fathom between the elaws. This seems certainly to
be somewhat exaggerated; but I myself have seen the claw of one which must have been about
eighteen inches long, Sir John Grabam Dalyell says, in his work ‘The Powers of the Creator,
1827, that he had seen a joint of the left claw of a Lobster that measured nine inches in length.
According to this, the whole claw must have measured eighteen to twenty-four inches, and the
whole auimal three to fonr feet. As a general rule, those that are taken in the fiords are largoer
than those that are canght near the islands toward the sea. The color of the animal when
alive is generaily a blackish-green, with several blue spots; bat it may alse be lighter, especially
near the moutls of fiords, while farther out toward the sea it becomes mueh darker. I may
mention as a curiosity that during this year (1868) I found a Lobster near Haugesund, one-half of
which was of a greenish-black and the other of a light-orange color, there being a sharp and
clearly defined dividing line, which ran lengthwise, and divided the Lobster in two halves of
equal size.

¢ The Lobster lives close to the coast, where there is a rocky bottom, among the large algm;
bat in winter, when the water grows cooler, it descends as far down as sixteen to twenty fathoms,
while in spring, when the temperature of the sea rizes, it stays at a depth of trom one to four
fathoms. It is alfogether a coast animal, which very rarely seems to go any distance from its
birthplace, if it can readily find there a sufficient supply of food. Sometimes, however, they have
been seen in large masses swimming toward the land from the sea, and they have then been
caught in nets, having been mistaken for a sehool of herrings; but this is only a consequence of
local migratious, when it goes from the deeper into the shallower waters. It is not able to make
its way through the sea for any length of time by swimming. Ita strocture certainly allows it to
mske quick and definite movements, and it can swim freely about in the sea, but this awimming
anever lasts long, as it cannot keep itself afloat very long. Neither is it able, while swimmiag, to
catch and swallow its food ; but it seizes its prey only when it can lwold on fo somethiog. At the
bottowr of the sea it can chase its prey, if necessary, with great rapidity, but while eating it
remuing quite still. The Lobster is & very greedy animal, and can swallow great guantities of
food, which it seems o find especially during the night by its scent, while during the day it keeps
quiet and digests, Its food consista chiefly of the roe of fish, and of dead fish, bat likewise of
small crustaceans and other marine animals. When kept in confinement, it gan live for a
congiderable time without food. The Lobster seems- to be able to propagate when itis a little
more than s&ix inches long (at least, roe is only found in animels of this size); but when the
Lobster reaches a length of eight inches it coutaina a great guantity of roe, A real aoct of
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copulation takes place, the male Lobster placing its double male member into the outer genital
opening of the female; and the eggs are impregnated while they ure yet in the ovary. This
pairing seems to take place from autumn te spring, or March and Aqril, for it is ighly probable
that the roe is emitted from the ovaries immediately after copulation has taken plaee, just as with
other crustaceans; and the emitted roe is found during the entire winter. After impregnution,
the eggs are emitted from the outer genital openings of the fewale, whiell are found at. the bases
of the third pair of feet, but do not fall into the water, ag they are held in a hollow which is
formed by the bent tail, which, both at the cnd aud on the sides, lras leaf-shaped fringes that
inclose the space formed by the bending of the tail. Under this tail there is fastened a deuble
row of the so-called tail-feet, to whicl the eggs are strung by strong, slimy strings.  The embryo
now begins to develope in these eggs, which are quite numerous, two to three thousand in one
- female, according to the size, and oecasionally as many as ten to twelve thousand. The forwation
of the embryo does not, however, seem to begin till the temperature of the water has become
milder in spring, even if the pairing should have taken place in autumn or winter ; for, althongh
loose roe is often found in winter, it is never seen in any degrec developed into embryes. This
pairing and the development of the roe seem to take place at different times on different portions
of the coast; for the fishermen themselves, who kave suell an exeellent apportunity of observing
them, are not agreed as to the actual time. The development of the embryo scems to take at
least fourteen days from the time of commencement, and it can casily be observed till the young
break the shells of the eggs and begin to lead an independent life. When the young Lobster comes
out of the egg it measures only a few lines in length, and does not at all resembie the old Lobster,
but has a different structure. It does not leave thé hollow under its mother’s tail immediately after
being hatched, but lives there for some time, and later frequently returns to it. Tt is particularly
distinguished by « less complete development of its feelers and tail-feet, and by the feet being
exceedingly small but furnished with long, brush-like branches, with which it swims vigorously
on the surface of the water. After having spent some time in this state, it changes its gkin several
times and assumes the shape of its mother, whan it goes to the bottom. Its life from this moment
il it reaches a size of five to six inches is entirely nnknown; for no young Lobsters have been
caught, either by fishermen or scientists, the smallest having been found in the stomach of the
torsk, so that it is probable that they spend this portion of their life at a greater depth, and live
in a different manner and on other food than at a later period. There cannot, therefore, be any
artificial hatching of Lobsters in the sense of artificial fish-hatehing, but all that can be done is
to keep the Lobster imprisoned during the development of the eggs, and thus protect it from the
dangers which threaten it and its young. Itis impossitle to do anything for the tender young, as
they die very soon when confined. 1 see, however, that several persons in France, and Mr. von
Eris, in the lagoons of Triest, near Grado, have hatched several millions of young by keeping
Lobaters with ripe roe at the bottom of the sea in perforated boxes.

¢ 'The greatest enemy of the Lobster, and one who sensibly diminishes its numbers, is man. When
swimming near the surface during its yonth, with a number of other small erustaceans, it becomes
a welcome prey to the herring and the mackerel. As the grown Lobster keeps at no great depth,
~and where large fish of prey are not commonly found, it iz not much exposed to them, but
oceasjionally, when lying near the sanrface, it is talen by large birds of prey. An interesting scene
may be witnessed near Bukkend, north of Stavanger, where an Englishman has constructed a
large pond, between some small islands, for keeping live Lobsters. Whenever the pond becomes
too folt of Lobrters, so that they do not find sufficient food, they leave the water and erawl abont
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secking to reach the sea; but during their wanderings they full an easy prey fo large numbers of
crows hovering round, which take them in their claws, fly high up, aud let the uafertunate
Lobsters drop down on the rocks, where their shells are broken, so that the crows can e¢at them in
comfort. The crows are not easily scared away, but show a remarkable degree of sense, only
flying away when any one approaches with fire-arms, and later they carry on their depredations
in the early morning, when they have less to fear.”

In addition tp the above we have somne interesting remarks on the natural history of the
European Lobster, from observations made by Prof. G. O. Sars, about 1875, and published in
1878, in a report on the * Salt-water Fisheries of Norway.,” In prefacing his remarks, Professor
Bars states:

¢In order to judge of this matter (the protection required for the fishery) it is absolutely
necessary to have as complete a knowledge as possible of the nataral history of the Lobster. But
in this respect very little progress has been made. Although the Lobster is one of the commonest
marine animals on the coast of Burppe, and has been made the subject of special jnvestigations
by many paturalists, its mode of life is still involved in darkness.”

Farther on he gives the following general accounts of its habits:

“ Ag to its organization and its analogy with similar crostaceans, the Lobster must doubtless
be on the whole considered as a stationary animal. It never undertakes long migrations like
some of our fish. The Lobster certainly moves abont with great swiftness and ease, aided by its
strong tail and the swimming apparatus attached to it; but this mode of moving about is
evidently not the rule. The hard-shell and ponderous Lobster must always make an extra
exertion in moving about, and its movements cannot, therefore, be of long duration. People
certainly talk of the so-called ¢ traveling Lobsters, which are said to come from the open sea in
large schools; and some even say that they have seen such schools many miles from the coast,
moving about rapidly near the surface of the sea. If this is really so, I consider it aa absolutely
certain that these schools came from po very great distance, possibly from some of the elevated
bottoma off the coast., The grown Lobster ig, as every lobster fisher will know, in its whole mode
of life & genuine bottom awimal, and prefers a stony or wneven lottom, overgrown with alge,
where it finds good hiding-places for lying in wait for its prey. During summer and part of
sutumn, the Lobster goes on higher bottoms in the bays and inlets, and is then frequently caught
quite near the shore among the algm, at a depth of less than a fathom, Toward winter it again
reiires into the deep; and still later in the season it has almost entirely disappeared from those
places where it was guite common during summer. Occasionally, however, it is, even in the
middle of winter, found in deep water, and I have reason to believe that the Lobster never leaves
our coast entirely, but eonsiders it as ite proper home.

“ Ag may be judged from its powerful claws, the Lobster is a flerce beast of prey, that is
not satistied with small marine animals, but cccasionally attacks all kinds of small fish that are
unfortunate enough to come within its reach. The bait uwsed for catching Lobsters consists
exclusively of fish, prineipally small codfish and herrings. These must, however, be tolerably
fresh; 48 soon as they begin to get old the Lobster leaves them to his cousins, the Orabs, which
are less fastidious in their tastes, and they enter the baskets in great quantities.

“The Lobster is cantions and cunning. It never pursunes its prey openly, but either
endeavors to surprise it, in which it is greatly aided by its very highly developed seanse of smell,
or waits patiently among the alge till some marine animal comes within reach of its elaws, I
have several times ohserved with what cantiousness and evident distrust the Lobster, attracted
by the bait, has gone round the traps and examined thew several times on all sides, before it has
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gone in. Only when it is very hungry, a8 is especially the case later in summer, after the spawning
season and casting of the shell is over, is it leas cautions and more ready to enter the traps.

“The Lobster is best and fattest in the spring and early sgummer, while later in the summer
and autumn it becomes thin, in consegqnence of which the English will not take it during those

peasons.”

COMPOSITION OF LOBSTERS.—Accordmg to 8 series of careful analyses by Professor W. O.
Atwater, of Middletown, Connecticut, the composition of the flesh of Lobsters is as follows, the
figures given indicating the average resnlis obtained from three apecimens received from the

coagts of Maine and Massachusetis:
Proportions of edible portion and sheil :

Total edible portion. ... oo e mmmmmmm -

N ORI - e e oo e e e e mmm e mmmmmmmmmmmmmma e

Fat

Phosphorus (calenlated as PaOs). o oo
Sulphur {ealenlated 88 BOE) o oo e

N g o o e

Phosphoras (calcalated a8 PyOs)- oo oo cam v it e
Bulphur (caltenlated a8 S08) - oo oo o

Nutritive value of the flesh of Lobaters compared with beef as a standard and reckened at 100. 61.
The chemical composition of the flesh of the European Lobster is stated by Mr. Frank

Buckland to be as follows:

] Boft internal

matter, Spawn

Nitrogenouas matter...... 19.170 12.140 21,892
Fatsy matior. 1.170 L4d4 8,234
Mineral tter... 9% 1.749 1.998
Non-nitrogenous mawar and losd... 1.21% 0. 354 4.893
Water 6. 618 B4, 313 2, OR%
100. 000 100. 000 l 100, 000

In connection with this table, Mr. Buckland makes the following observations:

“That phosphoras exists in large gnantities in Lobsters may easily be proved. A Lobster in
bot weather, when it ceases to be fresh, assumes a highly phospherescent appearance when seen
in the dark, equal, if not superior, to that of a glow-worm or laminous centipede. This light
inmas by friction . . . end this phosphorescent appearance is probably caused by the

97
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chemical ehanges in the organie tissues, when life is no longer present to resist the ordained
agency of decay and decomposition; in fact, it ia & slow combustion by combination with oxygen.,

¢The presence of phosphorus in the Lobster is of great importance to the eonsumers of these
sea luxaries; there is no substance which conveys phosphorus so readily into the human system
in an agreeable form, and which the system so readily and quickly assimilates, as the Aesh of
Crabs and Lobsters.”

225. THE CRAY-FISHES -ASTACUS AND CAMBARTUS.

RELATIONS AND DIBTEIBUTION.—The so-called * Cray-fishes” or ¢ Craw-fishes ” are common
inhabitangs of most of the fresh-water streams of the United States and Europe, but in this
country they are not eaten nearly to the same extent as in some parts of the Old World, and
they are not generally rogarded here as a staple article of food.

The North American Cray-fishes, althongh helonging to but a single family, the Astacide,
constitute two distinet genera, Astaens and Cambarus, and about thirty eight species, three of
which do not, however, oceur within the limits of the United States. The Cray-fishes bear a strik-
ing resemblance to the Lobsters (Homarus), to which they are closely related, but there are
geveral important struetural differences between them, and none of the Cray-fishes grow nearly
as large as the Lobster.

Eurﬁpe contains only three species of Cray-fishes, all belonging to the wellknown genus
Astacus. They are A. nobilis Huxley (Auviatilis), A. torrventium, and A. lepfodactylus. Much
discnssion bas taken place among naturalists as to whether the above species are really distinet
from one another, or merely form varieties of a single variable specier, The relations of 4., nobilis
to A. torrentium are more marked than of those two forms to 4. leptodactylus, but probably the
specific differences pointed out are as good as exist between many other unquestioned species of
the same group in this conntry. It matters little to us in this eonnection, however, what may be
the true affinities of tlese forms to one another, as long as we can define them sufficiently well to
apeak of their relations to the fresh-water fisheries of Europe, as an introduction to our own species.

Astacus nobilis and A, torrentium are the edible Cray-fishes of Western Europe, and inhabit
fresh-water streams generally., They ‘“are intermixed over a large part of Central Eurépe.
A. torrentium has a wider northwestward, southwestward, and southeastward extension, being
the sole occupant of Britain, and apparently of Spain and of Greece. On the other hand, in the
northern and eastern parts of Central Enrope, 4. nobilis appears to exist alone. Farther to the
east a new form, A. leptodactylus, makes its appearance.”! Those who have treated of the two
western species of Eurcpe from a practical standpoint have geverally spoken of them as a single
species, to which the old and well-known name of Auviatilis has been applied. This distinction
correzponds with the views of the older European naturalists, and this species thus constitated,
with its two or more varieties, is the common fresh-water Cray-fish of Buropean literature, which
has come to have a world-wide repntation,

The structure of the Cray-fish can be best described by defining some of the principal
characters in which it differs from the common Lobster, according to Huxley. The general shape
of the body with its appendages and the general make-up of the two forms are very similar;
but the Cray-fish has only eighteen pairs of perfect gills or branchis at the most, and the Lobster
twenty. Moreover, the branchial filaments of these gills are mnch stiffer and more closely set”
in the Lobster than in most Cray-fishes. The wost important distinetion, however, is presented
by those gills which are attached to the bases of the thoracic limbs, and which number six pairs

iHoxLEY : The Cray-fish, 1880, pp. 209, 300.
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in both the Lobster and the Cray-fish. In the Iatter animals each of these gills forms a simple
stem ending above in a pleme and plate; in the former this ¢ stem is, as it were, completely split
into two parts lougitudinally, one half corresponding with the lamina (plate) of the Cray-fish gill,
and the other with its plume.”

The shedding and the spawning habits of the Cray-fish correspond very closely with those
of the Lobster, in connection with the description of which anims! the subject has been discussed
at some length.

As stated above, the American Cray-fishes belong to two genera, dstacus and Cambarus, while
all the Luropean species belong to the one genus Astacus. The only marked difference between
the two genera is this, that while in Astacus there arve eighteen gills on each side, in Cambarus
there ure only seventeen, This difference in structure is considered to be of sufficient importauce
to warrant tlie formation of the two genera, hut the external differences, such as the variation in
shape of the body, and in the proportionate sizes of the several external parts, which are more
apparent and more striking to the superficial observer, Lave only specific value, On sneh
differences as these are founded the thirty-two species of Camdaruy and the six species of Astacus,
belonging {o the North American fauna. More ecareful and detusiled studies of large collections
of Cray-fishes from different parts of North America may serve to greatly reduce this number of
species, and if such should follow, it would simply go to prove that some of the differences now
supposed to be of specific iwportance are merely varietal. Strangely cnough, all of the North
American species of Adstacus wre limited to the western slope of the Sierra Nevada Mountains,
that is to say, to that portion of our country most distant from Europe ; while the genns Cambarua
is confined to the intervening area between the Rocky Mountains and the Atlantic coast. The
six species of Astacus are variously distributed through California, Oregon, Waslington Territory,
and British Columbia, but only one species, A. nigrescens, appears to be used as food, at least to
auy extent, This probably results from the fact that tlis is the only species found in the vieinity
of San Francisco, outside of which city there is little or no demand for this sort of food., Adult
individuals of this species exceed four inches in length, and when living are blackish in color;
after death, however, they become of a light grayish tint. According to Mr. Lockiugton, of San
Francisco, this species is brought to that city only in small quantities, the demand for it being
slight. The supply is mostly obtained from Coyote Creek, Santa Clara County, and from the
slonghs of the San Joaquin.

The genus Cambarus is pretty generally distributed throughout the region east of the Rocky
Mountains, No Cray-fishes have ever been found, however, in the New Knpland States, excepting
in the extreme western parts of Vermont and Massachnsetts and in Central Maine, and ten years
agoe no species had been recorded from most of the Western Territories, especially between the
Rocky Mountains and the Sierra Nevada, where if any Cray-fishes should be found in the fature it
will be interesting to know whether they belong to the western genus, Asfacus, or the castern,
Cambaruys.

At present we know so little, comparatively speaking, of the invertebrale fauna of the rivers of
the Territories that it is not at all strange we should have so few records of Cray-fishes from them;
bat it is very probable that Cray-fishes exist there in greater or less numbers. New England, on
the contrary, has been too well explored to leave much doubt but that Cray-fishes are absent from
it excepting in the localities above cited. To enter into a discussion of all the species of North
American Cambarus would lead us away from the main object of this sketch, which is intended
Principally to point cut the range and habits of those species known to be eaten. Suffice it to
#ay tha{ the speeies are more or less irregularly distributed, some States, or even sections of
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Sates, having several species, and others again only one or two. Some species are very limited in
their range, while others are widely distributed. Coemdaerus acutus is an illustration of this wide
distribution, ranging as it does through a large number of the Btates from the Great Lakes
southward to the Gulf, and from Missouri eastward to the Atlantic coast. C. Bartonti ranges
from Canada to the District of Colnmbia and Kentucky; €. obesus, from Illirois to Louisiana, and
from Missouri to New York and Virginia. . affinis occurs in all of the Middle SBtates and in
Maryland and the District of Colnmbia, and C. virilis extends from Lake Winnipeg, British
America, to Toronto in the east and Texas in the south. Very many of the species have been
recorded from only a single locality each, but this does not necessarily imply a restricted range,
as they may oocur in other places in which no collections have yet been made.

EoONONMIC VALUR.—Although Americans, a8 a rule, do not regard the eating of Cray-ilshes
with mueh favor, these animals are probably nsed as food in many of the localities in which they
are abundant and can be easily obtained. The Freneh in this country are perhaps the principal
comsamers of this delicacy, as they are in Europe, where their own country can sapply only a
small part of the demand, great quantities being annually imported into France from Germany
and other neighboring countries. In the United States the principal centers for the eonsumption
of Cray-fishes are New York City and New Orleaus, and we have been unable to learn of any other
cities demanding a regular supply. New Orleans derives its supplies from tha fresh waters near
at hand, but New York depends upon more distaut sources. The Cray-fish seagon in New York
City begins early in the spring and lasts until fall, or until frost sets in. The first supplies come
from the Potomac River at Washington, where the Cray-fishes are first taken soon after the
breaking up of the ice in the river. Abount June 1 the weather becomes almost too warm for
the shipment of Cray-fishes from Washington, and another more northern loeality, Milwaukes and
vieinity, begins to send supplies to New York. In the early part of July, Montreal adds her
quota to.the New York markets, and the shipments from these two latter localities econtinue as
stated above until into the fall The Potomae River Cray-fishes are larger than those from
Milwankee, while the Monireal species is the smalleat of all. The Milwankee Cray-fishes are most
esteemed Dy epicures, their flesh being less coarse and of a finer flavor than any of the other
species so0ld in the New York markets. The Potomac species is the darkest in eolor when living,
but does not turn red by boiling, while the Milwaukee and Montreal species do. Small quantities
of Cray-fish are very probably brought to New York City from the State and from New Jersey,
but if so they do not pass throngh the larger markets, and there is no regular supply. -

The Potomac River Cray-fish sent to New York is the Cambarus affinis Erichson, and the
Milwankoe species is the Cambarus virilis Hagen, We have never examined specimens of the
Montreal species. The New Orleans market Cray-fish is the Cambarus Clarkii Cirard, while the
San Francisco apecies, as already stated, is the Astacus nigrescens. One of the Lower Misgissippt
River species, either the Cambarus Clarkii or the Cambarus acutus, burrows into and causes much
damage to the lavees of the river in the vivinity of New Orleans.

HARITS.—Cray-fishes differ widely in their habits, and while some species prefer clear Tun-
ning streams, others live in more quiet waters, and still others upon muddy banks, where they dig
holes, and retnain much of the time ont of the reach of water.

Dr. C. C. Abbott has given us the fellowing account of the habits of three of onr commoner
species of Cray-fishes, which oceur near Trenton, New Jersey.! They are Cambarus aoutus, g
affinis, and ¢, Bartonii, whick have already been referred to as hvmg in re.gions whem UI'SY'
fishes are taken as food :

' .‘Amaﬂmﬂummﬁst,vﬁ,‘lm
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‘It is difficult to say which of the three species is the most abundant in the general locality
we have named, inasmuch as they seem to prefer different streams; one being a plant-loving, one
o stone-haunting, and the third a mud-frequenting species. In their respective haunts each is
apparently as numerous as is either of the others in its chosen home. . . . We have found
Cambarus acutus to frequent ronning streams whieh have masses of vegetation growing in them,
the aniwal in guestion resting upon the plants, usually near the parface of the water. We have
found since our collecting excursions, on carefully approaching clear running streams, such ag
Jjust mentioned, that this Cray-fish is to be seen resting on the plants, always with the head
directed down-stream. If disturbed, they would dart backward;, down to the roots, apparently,
of the plant upon which they were sitting. After a lapse of about ten minuton they would return
to their former resting place, creeping up the plant down which they had 80 sudavzly darted tail
foremost, _

“The Cambarus affinis is apparently the river species of this locality. We have been abic ta
find it, as yet, only in the Delaware River, nsually frequenting the rocky bed, but also, in fewer
numbers, on the mud-bottomed portions of the river. They are usually found resting under flat
stones, well out from the banks of the stream, where the water is of considerable depth.
Wherever the vegetation is dense, we have failed to find them; nor have we seen anything to
indicate that it is a ‘burrowing’ species. . . . Cambarus Bartondi, it appears to us, is the one
burrewing species of this locality. We have found in the deep ditches, with precipitous, muddy
banks, a medium-sized Cray-fish, which in most respects accords with the species called Cambarus
Bartonii Tabr. by Dr. Hagen. . . .

# Cray-fish are strietly omnivorous animals, but, although excellent scavengers, do not feed
wholly.upon decayed animal and vegetable matters. We have frequently noticed that €. Bertonii
in an aquarinm breaks off the short stems of the common river weed, and eats the main stem,
after stripping it of its minute leaves. Bo the €. affinis, from beneath its sheltering flat stone, and
C. Bartonii, in it safe burrow, will seize the minute young cyprinoids, that pass up and down the
stream in such myriads, ever and anon peeping into the various little indentations in the banks.
Sach little fish, when once fairly caught by the big claws but by no meuans clumsy ¢hands’ of a
Cambarus, have no chance of escape, and are soon torn to pieces.”

Cambarus Bartonii described Ly C. Girard as €. Diogenes, constracts very interesting bur-
rows ot the meadow flats of the Potomac River at Washington, which Mr. Girard describes as

follows ;!

 The holes, as they appear at the surface of the ground, are nearly circular, from seven-tenths
of an inch to one inch and one inch and a half in diameter. The depth of the burrows varies
seeording to the locations; this we generally found to be from sixteen inclhes to two feet, and
sometimes to three feet and more. The constraction of the burrow itself is often exceedingly
simple; from the surface of the ground the excavation exhibits gradnal slope, in direetion more
or less undulating, for a distance of from five to ten inches, when it becomes vertical for six or
eight inches, and then terminates in a sudden bottle-shape eulargement, in which the animal is
found. The bottom of the burrows having no subterraneons communication, no other issue except
towards the surface, it is entirely isolated from it8 neighbors, and leaves no chance of escape to its
inhebitant. The same burrow may have several external holes connected with it, several inclined
channels, which, however, meet at the depth where it becomes vertical. We constantly found the
eavity full of water, but this was in March and April; the bottom, for several inches, was filled
with a soft and pulpy mud.

! Proc. Phila. Acad. Nat. Bci., vi, pp. 88-90, 1854.
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“We generally found a single individnal in each burrow, it being either a male or a female,
the latter in March or April, carrying under the tail a bundle of her eggs. Sometimes, when
nuemerous individuals are gathered on a small space, it may happen that the windings ef the upper
part of their burrows will accidentally meet apd have in this ease a commuunication which was not
coutemplated. TEach individual, however, remains in its own apartment; so ut least we constantly
found to be the case. To acesmplish the act of bresding, males und females must come together
ar one particular time. In one of the burrows which we examiued we found a male and 2 female.
We are inclined to believe that the male quite its retreat and goes in search of the female, as one
individual of the former sex was found, at oue time, walking over the surface of the ground.

“In the spring, and we are told in the fall also, the burrowing Craw-fish builds over the holes
of its burrow & chimpey of the maximum height of one foot, but most generally lower. This
chimney, circularly pyramidsl in shape, is constructed of lumps of mud, varying in size, irreg-
arly rolled up, and piled up one npon another, and intimately convected together. Its exterior
has a rough and irregular appearauce, whilst the interior is smooth and as nuiform as the subter.
ranenus channel, and having the same diameter as the latter. The cementing of the successive
balls of mud is easily accounted for when we bear in mind that the latier are brought up ina
very soft state, and that their draipage and subsequent solidification on their exposure to the
atmospheric air and rays of the sun are all that is required to unite these parts. . . . The
1ast torch consists in shatting up the apertare. This is accomplished by meuns of several balls
of mud brought up from nnderneath, deposited femporarily on the edge of the chimney and
drawn back in close contignity, so as to intereept all communication with the exiernal world.
The uwumber of such chimneys is sometimes very great in one particular loecality, distributed
without any geometrical regularity, and reealling to wind the scattered habitations or village of
a newly settled colony.”

2268, THE SHRIMPS AND PRAWNSE.
THE COMMON SHRIMP—CRANGON VULGARIS, Fabricias.

This species of Shrimp occurs on both sides of the Atlantic, and is eaten both in this country
and in Europe. [t is, therefore, of considerable economic importance, though of less value than
the larger Shrimyp (Peneus) of the Southern States. Crangon vulgards, on the American coast,
ranges from Labrador to North Carolina, and from low-tide level to depths of about Afty
fathoms, ¢ It is found in greatest abundanee in shallow water, and on sandy or weedy bottoms,
but ocenrs also on muddy, shelly, and rocky bottoms, and extends at least to abont fifty fathoms
in depth. It varies much in coloration according to the location in which it is found. Upon the
exposed and light-eolored sandy shores of Southern New England, specimens are invariably
translucent and very pale in color, 80 as to closely resemble the surface upon and beneath which
they live, while upon dark-colored muddy bottoms they are very much darker in color. Specimens
from a dark-colored muddy inlet of Vineyard Sonnd and others from dark muddy and sandy
bottoms at Halifax, Nova Scotia, are very dark indeed, the pigment spots- covering nearly the
entire surface, and the caudal appendages becoming almost black toward the tips.”!

 When resting quietly on the bottom, or when it baries itself partially and sometimes almost
entirely, except the eyes and long, slender antennsm, it cannot easily be dist.inguis]ied by its
enemies, and, therefore, gains great protection by its colors. When left by the tide it buries itself
to a coosiderable depth in moist sand. It needs all its powers of conceslment, however, for it 1s

18, I. Baarrm: Traws. Conn, Acad., v, p. 56, 1870,
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eageily hunted and captured by nearly all the jarger fishes which frequent the same waters, and
it eonstitutes the principal food of many of them, such as the weak-fish, king-fish, white perch,
bluefish, flounders, striped bass, ate.  Fortunately it is a very prolifie species, and 19 abundant
along the entire coast, from North Carolina to Labrador, wherever sandy shores oceur. The young
swim free for a cousiderable time after hatching, and were taken at the surface in the evening, in
large numbers.”!

Aceording to White,? the common Bhrimp are in spawn on the English coast during the entire
suminer; “the ova are of a dirty white color”

We have no pablished data as to the daration of the spawning season upon our eoast, but
“the young are hatched in the weighborhood of Vineyard Sound in May aud June, and arrive at
the adult fern before they are more than fonr or five millimeters long., Specimens of this size
were taken at Wood's Holi, at the surfaee, on the evening of July 8. Later in the season nuch
larger specimens woere frequently taken at the surfaee both in the evening and daytime.

“The young of the different kinds of Shrimp, Crangon vulgaris, Palanonctes vwlgnris, and
Virbius zostericole, when hatched from the egg, ave free-swimining animals, similar in their habits
to the young of the Lobster. Tn structure, however, they are quite unlike the larve of the
Lobster, and approach more the zoda stages of the Crabs. When they first leave the egg,
they. are without the five pairs of cephalo-thoracic legs, the abdomen is withont appendages,
and much as it is in fhe first stage of the yoang Lobster, while the maxillipeds are doveioped
inte long locometive appendages, somewhat like the external maxillipeds of the first stage
of the young Lobster. While yet in the freeswimming condition the cephalo-thoracie legs
are developed, the maxillipeds assume the adnlt form, and the alklominal limbs appear. The
voung of these Shrimp are very much smaller than the young of the Lobster, but they
remain for a copsiderable time in this immature state, and were very freguently taken at the
surface in the towing-net.”?

Although Crangon wvulgaris may be common in the sonthern part of its range (New York to
North Carolina), it has not been often recorded from that region, and in faet we know mucl more
about it on the New England eoast, along the entire extent of which it is very abundant, thoagh
somewhat less 30 north of Massachusetts Bay. About IIanlifax, Nova Scotia, it is again abopdant
and of large size from low-water mark to eighteen fathoms, on sandy, piuddy, stony, and rocky
battoms, [t I8 cominon everywhere in shallow witer and al low-water mark on st sandy
beaches in the Gulf of Saint Lawrence. It alzo occurs in the Straits of DBelle Isle. Since this
report was in mannseript, Crangon .1?2:?«.(,"61-}"53 hag been found by the Fish Commission to occur in
different parts of Chesapeake Bay in immense pumbers and of unusually large size.

The common Bhrimp attains a length of over two inches, exclnsive of the anterior appendages,
but is generally smaller. Tn the neighborhood of Kew York and about New DBedford, Mass.,
it is taken as food. Northward from there it is, so far as we know, only utilized to a slight extent,
and for bait only. It may perhaps be taken on the seuthern coasts, where it oceurs, in connection
with Penceus, which is sent in large quantities to New York, but from all the information we
have been able to obtain, no notice is taken of it south of New York.

Mr. W, N, Lockington states that Crangen vulgaris is very abundant upon the Pacific coast
of North America, ranging from Alaska {(Mutiny Bay) to S8an Diege, Culifornia, It is smaller than
C. franciscorum, with which it is found associated; and it is also less abundant in the San

! VeRRILL; Vineyard Sound Report, p. 338, 1871-'72.
? Popular History of Pritish Crustacea, 1837, p. 107,
35, T, SurrH : Vineyard Sound Report, pp. 528, 529, 1871-772.

52F



818 NATURAL HISTORY OF AQUATIC ANIMALS,

Franeisco markets, although comprising no inconsiderable part of the total catch of Shrimp, and
at some seasons it is more common than its congener. The average length of the s_pecimens
taken on the Pacific coast is said to be about two and a quarter inches, but Iargé examples
exceed three inehes in Jength. This form, which is a sorf of color variety, is easily distingnished
from €. franciscorum by its black tail, and the large propertion of black npon its body, as well as
by the different form of the hand, the movable finger of which is much shorter and folds trans-
versely across the tip of the hand. T'rom its black coloring it has received the name of * Black-
tailed Crab.” )

This Shrimp is taken on the west coast in connection with €. franeiscorum, and ia sold fresh in
the markets as well as boiled and dried for exportation to China. ,

Tar CALIFORKIA SHRIMP—URANGON FRANCISCORUM, Stimpson.

According to notes farnished by W, N. Lockivgton, this is the largest species of Shrimp on
the T'acific coast of the United SBtates, and is the Shrimp par exeellence of the Sun Francisco mar-
kets, where large quantities are sold during nearly every month of the year,

The total length of the Dody, in the adults, ranges from tlree to three and a half inches,
while in the same the length of the carapax is about seven-eighths of an inch,

TFrom the Pacific const variety of Crangon vulgaris this species can be distinguished by its
larger size; by the abscoce of the black tail and large black spots, characteristic of the former;
by the small dots of durk tint which moftle the surface; and most readily by the much greater
Iength of the movable finger of the hand, which folds parallel with the side of the hand instead
of across its extremity.

Crangon franciscorum has a somewhat limited range, not being known from north of Puget
Sound, nor soutlk of Point Conception, California. In S8an Francisco Bay and Tomales Bay it is
exceedingly abundant, frequenting especizlly the sandy coves along their shores, Not only is
this Shrimp largely consumed upon the coast when fresh, but it is also taken by the Chinese in
immense guantities and shipped to China after beiling and drying. The Shrimp industry affords
employment to a large number of Chinese, and constitutes an important factor in the export trade
of Ban Francisco. The Shrimp are usunally caught in purse-nets, which are conieal in shape,
about twenty-five feet long and ten feet across the mouth; they taper to the lower end, which is
opeued and closed by means of a ¢ puekering string.” It is said that no diminution in the nnmber
of Shrimp results from the continweus fishing, although the edible species of fish are nearly
exterminated in San Francisco Bay.

A species of Hippolite (H. brevirostris), of a uniform light crimson or scarlet color, ocours at
the Straits of Fuca, in San Franciseo Bay, and probably along the intervening coast. In San
Francisco Bay it is taken with the Crangoens for food.

THE COMMON PEAWN—DPALAMONETES VULGARIS, Stiinpeon.

The common American Prawn, which closely resembles the English species, although oceurring
in great abundance along some portions of our Atlantic coast, does not rank among our food
invertebrates on account of its small size. It frequently makes up for that deficiency, however,
by its great abundanee. _ (

The average length of specimens is about one and one-half inches. The body is translucent,
almost colorless, but is “marked with irregular, ill-defined, dark Dlotehes and spots, which
admirably adapt it for concealment among the discolored and dead leaver of eel-grass, at or DORT
the bottom,” in which localitisa_ it is most abundant. The American _-I’mw.n differs frow the
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English, among other things, in the character of its restrum and in its smaller size, The rostrom
of the latter is divided or double at the tip, and epecimens range in length from three to five
inches.

P, vulgaris ranges from Massachusetts Bay to Northern Florida. North of Cape Cod, how-
ever, it is rare. It is very common among eel-grass, ete, in Vineyard Sound, Buzzard’s Bay,
Fisher's Island Sound, and Long Islund Sound. Thence it has been recorded from the sonth side
of Long Island, and from numerous peints along the coast of New Jersey and the Southern States,
as far south as Saint Johu’s River, Florida, The Jocalities inhabited by this spevies ure described
as follows by Professor Verrill:?

“The common Prawn has its true home among the eel-grass (in brackish water), and here it
occurs in countless numbers. . . . It is also very abundant in the peols and ditches (of the
muddy =bores in brackish water), even where the water is but little salt, and also occnrs in
immense numbers on the wuddy Lottoms.”

It likewise abounds on the muddy Lottoms ib pure salf water. On sandy bottoms in Doth salt
and brackish water it often oceurs assoviated with Crangon vulgaris, but not iu large numbers.

TEE RIVER SHRIMPS—PALZFMON OHIONIS, Swmitl; PALEMONKTES EXILIPEN, Stimpson.

Only two species of river Shrimp have yet been described from the United States east of
the Missiasippi River, and they seem to be used as food in only a few localities. At New Orleans,
however, one species, the Pal®mon olionis, is very much estecmed.

In this species, the carapax or anterior part of the body is smooth, stowt, and considerably
swellen, with a short rostrum. Specimens from the OlLio River measured in total leugth of body
from two to three and onefourth inches, the earapax oecupying about one-fourth of this length,
The original specimens from which the species was deseribed were {rom the Olio River at
Cannelton, Indiana, where it is taken for food. Since then it has been found over a larger area,
inclading the vicinity of New Orleans,

Palcemonetes exilipes is  much smaller species than the above, measuring ounly about an
inch and a half in total length, It bas been recorded from Sandusky Bay, Lake ¥rie; Ecorse,
Michigan; Somerville, S8onth Carolina; and from fresh-water streams in Florida. It is probably
quite widespread in its distribution, but we are pot aware of its ever having been used as food,
probably on account of its small size.

THE DEEP-WATER PRAWNS—PANDALUS BOREALIS, Kriyer; LEPTOCEROS, Smith; MoNTAGUT,
Lanch; PROPINQUUS, Bars.

These species of Prawns, which tesemble one another very closely in appearance and
structure, are exceedingly abundant in the deeper waters of Massachusetts Bay, the Gulf of
Maine, and elsewhere off the coast of New England, the British Provinces, and southward as far
a8 Virginia, at least.

Pandalus bovealis grows to a much larger size than the other three species, but all are large
encugh to serve as food, and sufficiently abundant in the loealities where they occnr. Tnfor-
tnnately they never approach the shore, and the ordinary methods of taking shrimp in shallow
water will not answer for their capture. If rome means of taking them easily conld be devised,
they would uidoulytedly find a ready sale in the Boston and New York markets, for they have an
exceedingly good favor. '

- Pandalus borealis attains a Jengih of seven inches. Asg to color, it is, according to Professor
Verrill, ¢ thickly sprinkled with small, red, stellate spots, which, from closer aggregation, make the

! Vineyard Sound Report, 1871-172.
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tail deeper in color than the rest of the bedy. The spermaries are purplish-red, the sufer
membrane golden, ovaries blue, eggs nltramarine blune” Females carrying eggs were taken in
August and September, 1877 and 1878, in and off Massachusetts Bay and off Cape Ann. The
localities whers this species has been found are as follows: Massachusetts Bay, off Salem,
forty-five to Afty fathoms, mud, very abundant; Gulf of Maine, forty te one bundred and sixty
fatboms, mnddy bottems, very abundant in some places. In the Gulf of Maine, it was found
to be especially common in a region about fourteen miles southeast from Cape Ann, in fifty
to about one hundred fathoms. It was also encountered twenty to thirty miles off Cape Sable,
Nova Sceotia, in depths of fifty-nine to eighty-eight fathoms, and thirty mites off Halifax in
eighty-five to one hundred and ten fathoms. Beyond our seas it has been recorGed from
Greenland, Norway, and Bering Sea.

Pandalus Montogui and leptoceros differ from P. bovealis in coloration, “in having the red
more intense and arranged in clearly defined mwarkings, of which those upon the carapax and
abdomen sare arranged in eonspicuous obliquely transverse lines or bars, while the eolor upon
the rest of the body and upon the appendages is collected in distinet specks, blotches, or
annulations.” The largest specimens which have been examined were from depths of ninety
fathoms, off Cape Ann, and measured four and one-half inches in length. Specimens over foar
inches loug have been obtuined from several localities. Only a few individuals have so far
been seen carrying spawi. They were taken in different places during the meonths of August
September, and Qctober. These species range all the way from off the mouth of Chesapeake
Bay to Greenland, and P. Montagui also occurs on the Europeau coast as far south as the
British Islands. They are more abundant than P. boreslis, though of smaller size, and are
common in much shallower water, as well as in the same deeper places resorted to by P. borealis.

Iu Massachusetts Bay, they inhabit depths of twenty two to forty-eight fathoms, where the
bottom is gravelly, sandy, and muddy, aud have also been found on Stellwagen Baok. In the
Guif of Maine they are widespread and exceedingly abuundant in ‘many localities, being often
associated with P. borealis on muddy bottoms. They live on all kinds of bottom, in deptbs of
ten fathoms downward. They have been found east of George’s Bank in a depth of four hundred
and thirty fathoms; in the Bay of Fundy, ten to seventy-seven fathoms; off Nova Scotia, sixteen
to seventy-five fathoms; in Bedford Basin, Halifax, twenty-six to forty-one fathoms; Gulf of Saint
Lawrence, Labrsidor, ele. South of Cape Cod they range down to depths of two and three hundred
fathoms. '

Pandalus propinguwus, which has been recognized only since this report was first written,
occurs associated with the two last species south of Cape Cod.

The United States Fish Commission, in its explorations with the dredge and trawl slong the
New England coast during the past ten years, has constantly come upon immense schools of these
deep-water Prawns, sometimes two or more of the species being associated together, ab others
oceurring geparately. It has been no uncommon oceurrence for a peck or more to come np in a single
cast of the beam trawl, and several such haunls have semetimes been made in & single day. These.
Prawns apparently move in sehools, and it is often imposaible to recure more than a single eatch
in any spot at one time. This fact may result from their moving in a regular body from place to
place, and thus coming by chance in the course of the traw!l at times, or, if naturally disposed to
remain long in a single place, the appearance of the trawl must have the effect of frightening
them away. They are sctive in their movements, and_are thus seldom taken in the dredge. It
has been the custom on the United States Fish Commission steamer, when a large haal of Pardali
bas been made, after baving selected the specimeéns required for scientific parposes, to turn the
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remainder over to the mess, and there are many witnesses to testify to the superior character of
the deep-water Prawns as an article of food.

The lobstermen of Biddeford Pool, Maine, who zel their pots in {he win{er from four fo six
miles from shore, occasionally eapture these Frawns, and bere may be a snggestion as to the
style of apparatus which might be tried advantageously for their eapture. The openings wonld,
of eourse, need to be of much smaller size than those of an ordinary lobster-pot. A light beam
trawl of large size might, however, answer still better,

THE CALIPORNIA DPRAWN—PANDALUg DAN®, Stimpson.

According to W. N, Lockington, this i a mwderately large speeies of I'rawn, which is now
eommounly brovght te the San Irancisco market, and is cauglt in the open ocean between the
Farallone Islands and Point Reyes,  The length of the body in the ndults, ineluding the rostram,
is about five inches, while the average length of the carapax, excluding the rostram, is about one
and a ¢guarter inches. Fresh specimens are finely murked with transverse zigzay lines of white,
separated by bands of red.

Pandalus Danee has been recorded from the Queen Charlotte Islands and Puget Sound, north
of which it is not known; its southern Hmit is possibly Point Coneeption, California, the most
pronounced poiut of division between the northern and southern marine faune of (alifornia,
though this fact has not been positively determived, This Prawn bas been mach more ashundant
in the Ban Franeisco markets during the past two years than formerly, and the reason assighed is
that the fishermen, driven out of San Fravcisco Bay by the constantly diminishing supply of tish
there, have been forced {o resort to the open sea between the Farallove lslands aud Point Reyes,
where the Prawns live in large vumbers. 1t has beer noticed with spawn in November, Decem-
ber, and January. A secold species of Prawn is oceasionally brought to the Ban Frareisco
market, along with P. Dane, Leirg obtained in the same places, It is of smaller size than P.
Dang and of a uniform light pink ecolor when fresh; it also differs from the latier iu the size and
shape of the rostrum, appendages, ete,, and in the number of the rostral spines,

In 1879, several cxamples of a luarge species of Prawn, apparently identical with Pencus
brasiliensis, of Brazil and the Bouthern United States, were brought to the Ban Fraucisco
markets; in 1880 none were observed. This species is also recorded from the west coast of
Nicaragua. Adalt specinens examined at San Francisco measured seven iuches in totul lenygth,

“including the rostrom. Compared with specitnens from the Rio Grande, Brazil, no poibrts of

difference as regards form or proportion of parts were deteeted.

THE SOUTHERN SARIMPS AND PRAWKNS—I'EN.ERUS SETIFERUS, M..Edwards; PINAUS BRASIL-
ruxsrs, Latreille,

These are the large Shrimps or Prawns which oecur jn such imnense numbers on the coasta
of the Sbuthern States, and are taken to supply the markets at Charleston, South Carolina;
Bavannab, Georgia; New Orleans, Lonisiana; New York, aud elsewhere. The two species are
often found associated together, but Peneeus setiferus is the more abundant, and is, therefore, more
'comm'only seen in the markets, Acecording to Prof. Lewia R. Gibbes, these species may be dis-
tingnished apart by the following characters:

“The sommon Shrimp (P, setiforus) has a groove on each gide of the large spine that springs FAERE

m the fore and upper pert of the shell ov carapax; these run hackward and terminate about
the middle of the length of the shell. In the same tray in the market will frequently be found
- other individuals, far less numerous, in which these grooves run the whole length of the shell,

terminating just in front of the hinder edge or border of the shell, at the first joint. This form I
“have referred to the P. brasiliensis of Latreille,
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“Fall grown individuals of P. setiferus measure 8ix oF more inches in length, from the tip of
the large anterior spine to the tip of the tail spine, and three-fourths of an inch deep and hroad
in the front or body part. These large specimens of both species are known in the markets as
‘Prawns,’ or *Sprawns, and the half-grown individaals are di-tinguished as ‘Shrimps’ The
Prawns appear in oar waters generally in March, or it warm seasons as early as the latter weeks
of Febrnary, and remain in season for two or three months, after which the supply diminishes, and
they appear to retire for a time to spawn. To what region or loealities they reireat 1 do not
know, nor have I been able to learn anything concerning this matter from the fishermen. I may
add that T have never seen one of these Shrimp carrying its cggs., 1t may be that they ascend
our rivers for the purpose of spawning, and friends bave called my attention to what they eall
¢ fresh-water Shrirap’ that differ in no respect from the commoun Shrimp, aud yet are found in the
rivers ulove the reach of salt water. In Jupe and the sueceeding months of summer, the half:
grown individuals or ¢ Shrimps’ are iu season, and for tenderness of flesh and delicaey of flavor are
preferred to the ‘Prawns,’ In the antwnn they all disappear from our waters, and I suppose go
southward or else into deeper water. As Prawns and Shrimps die very goon after being taken
from the water, they cannot be sent fresh (o any distance. They are used both as food and
bait.”

According to Stimpson, Peneus brasiliensis “is often found in brackish water, and even
ascends streams to points where the water is nearly or quite fresh. It was thns found in the
Croton River ut Sing Sing, New York, by Professor Baird, and by myself in a fresh-water creek
near Somers Poiut, New Jersey.” Trom these places it ranges gonthward to Brazil, and is fonnd
more or less continuously along the Sonthern Atlantic coast, and the Gulf coast to Mexico.
Penaus setiferus has not been recorded from north of Norfolk, Virginia, but thence gsouthward its
range corresponds with that of P. brastliensiz, at least so far as regards the coast of the United
States.

Mr. T. B. Figher, of Fernandina, Florida, who has been interested in the Shrimp industry at
that place for several years, furnishes the following notes regarding the Bhrimps and Prawns,
whicli e distingunishes from one another in the same way as Protessor Gibbes: ¢ It is my belief
that the Shrimp (smaller individuals) move out into deeper water at the beginning of winter and
there. remain until about the full moon in March or thereabouts, when they return to the bays
and rivers in great quantities as ‘Prawns’and ascend the rivers and creeks, [ think, to spawn.
This is the time when they are taken as food. After spawning, or about May or June, they
refurn to the sea. Lrom May to Angust the so-called "Shrimp, which then appear, are quite
gall and used principally as fish bait; from Angust fo December they grow guite rapidly.
September and QOectober are the hest shrimping months of the season, and May and June are the
only mouths when Shrimp are scarce, excepting during the ('oldermo:}th§ 9§ Wj.ivlétﬁlt;— when they
Jeuve the coast for a time.” The seasons on the coasts of South Carolina abd Easteru Florida,
therefore, nearly correspond, excepting that in Florida, the climate being milder, the Shrimp
remain upoi the coast much later in the season or nearly all winter, Mr. Silas Btearns, of
Pensacoia, Florida, writes that ¢ 8hrimp are sbyndant on all parts of the Gulf coast, and
especially 8o in the region of Louisiana and Texas. They live on the grassy or sandy flats, and
among the weeds on the bottoms of bayous and lagoons, in both salt and brackish water. On the
Florida eoast they are fonnd throughout the summer months, and appear to breed in the apring
or early summer. In the fall they make up in schools, and seem bent on migratory moveinents.
At this time a fow are taken in seines and sold to the restaurant keepers of the cities, On the
Louisiana and Texss coasts the habit of schooling isa much more common, and a8 the Shrimp
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are very abundant at all rimes during warm weather, they can be profitably canght for the
market. Barratarin Bay, of the Lonisiana coast, and Galvestor and Matagorda Bays, of the
Texas coast, are notable places for the slivitp fishery.  The faet (hat these bays afford unusually
good feeding grounds and hiding pliees for the Shvimp will undoubtedly explain their great
abundunce there. Sbhrimp of marketable size average about four inches in length. Their color
tends to imitate that of the Dotimm on whick (hey dwell. New Orleaus ansl Galveston are the
only cities of the Gnlf const which engage in the shrimp trade.”

227. THE MANTIS SHRIMPS—SQUILLIDE.

TH1 MANTIS SHRIMP, O SEA MANTIN~SQUILLA EMPTHEA, Say.

“#The Squille empusa is o very intoresting creature, whose habits are gl imperfectly known.
It is often thrown on the beaches by the waves, and probably it aszally burrows in the mad below
low-water mark, bat in certain Joealities it hias Decn found burrowing al or near low.water wark of
spring lides, forming large, ivregnlar holes, The very curious, fres-swimining voung were often
taken iu the towing-nets. Large specimens are cight or ten inehes Tong and alhout two broad.
The body is not 50 stontly built as that of the Lobster, and the carapax or shell is mueh smaller and
softer, while the ahdomen is much larger and longer in proportion. The fegs and all the other
organs are fuite anhke those of the Lobster, and the dast joiut of the great vlaw, instead of forming
a pair of pincers with the next, is armed with a row of gix sharp. enrved spines, whiceh shat into
corresponding sockets, arranged in o groove in the next jointg, which also hears smalier spines,
By means of this singnlar organ they can hold their prey seeurely, and can.give a severe woand
to the human hand, if handled incantionsly. It olso oses the stont eandal appendages, which e
armed with spines, very effectively. The eolors of this species are quite vivid, considering its
mad-dwelling habits. The body fs wsually pale green or yellowish green, each seginent bordered
posteriorly with darker green and edged with bright yellow; the tail s tinged with rose and
moitled with yellow and blackisb: the outer eaadal lanells have the base and spines white, the
last joint yellow, margined with black; the inner ones are black, pale at base; the eyes ure bright
emerald-green; the inper antenne ave dark, with a yellow Dand at the base of each joint; and the
flagellum is annulated with Dlack and white”!

This species of Sguille ranges from Cape Cod to Florida, but {rom its habit of remaining mosb
of the time iu its borrows it is not very commonly known or met with on the sea-shore, theugh if
is probably very abundant in some localities,

“'Phe Mediterranean species of Sguilla arve generully foumd nt considerable depths; they live
in sandy places, where they can easily procure their food, which seeins to consist cliefty of atinelids
and fragments of the Actinig effewte.  According to Risso, the females when they wish to depoxsit
their eggs, which they have under their abdominul appendages, retire ta rosky places. The
Squille are timid, avoiding danger; they swim muech after the fashion of Lobsters”* In Europe
wherever Squilla van be found in engttcient munbers it s wuel esteemed as food, and the American
species would probably be as wholesome. On the rhores where it abounds it might easily be
obtained by digging, and from desper water by means of the rake dredge.

Two other species of Squille—Squilla dubiz and Lysiosquilla glabriuscula—also oceur on the
coasts of the Southern States, whers one or more of these tliree species arc saiil fo be used as
hait to some extent. '

1VEREILL: Vineyard Sound Report, 1871772
:WaITk : Popular History of the British Crostacea, 1867,
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228. THE AMPHIPODS.

THE BEACH TLEAE, OR SAND FLEAS—ORCIIESTIA AGILIS, Smith; S8cUDS—GAMMARUS LOCUSTA,
Gould; AND ALLIED I'ORMS.

The extensive group of Amphipoda, to wlich these speeies beloug, cousists entirely of small
aguatie animals which, althongh not of direet importance fromm an economical point of view, stili
gerve an important purpose in the general economy of nature, and deserve at least some mention
here. Besides serving as food for fish, many of the species aet as seavengers on the sen-shore,
and, despite their small size, are, from their great numbers, able to dispose of a large quantity of
dead refunse matter. Home of the species live entirely in the water, while others are exposed to
the air during low tide, or even most of the thine. The experiment of utilizing these small ereat-
mres in the preparation of skeletons for anatomical purposes has been tried with much suceess.
Fish, cleaned of the hnlk of their flesh, have been fastened to boards and anchored just below the
surface of the water, near the docks in Eastport Harbor, and within the space of a few hours
nething but the bones remained, being cleaned as completety as hy any other process, and with
but little expenditure of time on the part of the natvralist. Several species upon our coast are
abundant enongh to act in nnison in this way. Some of the deep-water species are as destructive
to dead animal matter as are those which live near the shore. The cod and halibut fishermen
often suffer from their depredﬁtimls, as several of the deep-water Amphipods quickly attack the
fish which die after being canght on the trawl lines before they are hanled up. The gills of the
fish appear to be first devoured, but within a few hours they are able to eat out the entire
muscular apd visceral matter, leaving only the bones and skin. Cod and hake frequently die
upon the trawls, and are thus destroyed, but halibnt are more hardy and are seldom much
injured.

The nimmber of apecies of Amphipods npon our coast is very large, but we need refer here to
only two or three speecies to illustrate their principal characteristies,

“These small crustacen are of great importance in connection with our fisheries, for we have
found that they, together with the Shrimps, conatitute a very large part of the food of most of onr
more valuable edible fishes, both of the fresh and salt water. The Amphipods, though mostly of
small size, aceur in sueh immense numbers in their favorite Jocalities that they ean nearly always
bhe easily obtained by the fishes that eat them, and no doubt they furnish excellent and puatritions
food, for even the mmallest of them are by no means despised or overlooked even by large and
powerful fishes that could easily capture larger game. Even the voracious bluefish will feed
upon there small crustacea where they can be easily obtained, even when menhaden and other
fishes are plenty in the same localities. They are also the favorite food of trout, lake white-fish,
shad, flounders, seup, ete., as will be seen from the lists of the animals found in the stomachs of
fishes. Ome species, which ocenrs in countless numbers beneath the masses of decaying seaweeds
thrown up at high-water mark on all the shores by the waves, i8 the Orchestic agilis Smith, which
has received this name in allusion to the extreme agility which it displays in leaping when
disturbed, The comrmon name given to’il is ‘Beach-flea,’ which refers to the same habit. Its
eolor is dark olive green or brown, and much resembles that of the decaying weeds among which
it lives, and npon which it probably feeds. It also constructs burrows in the sand beneath the

. vegetable débris, It leaps by means of the appendages at the posterior end of the body.

“ A much larger species, and one of the largest of all the Awphipods, iz the Gammarus

locusta, which occurs in great numbers beneath the stones and among the rock-weed near low-
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water mark. The mwales are much larger than the females, and sometimes become nearly an inch
aud a lalf long. They cannot leap like their consins that live at high-water mark, but skip
actively albout oun their sides among the stones and gravel antil they reaclh sowme sbelter or
enter the water, when they swin rapidiy in a gyraling manuer back downsward or sideways.
But ulthough they can swim they are seldomn et with away fiom the shore or wuch below Jow-
vater mark, The zone of Fueus is their true home,  Ehis species is abundant on all our shoves,
wherever rocks and Fucus ocenr, from Great Iigg Iabor, New Jersey, to Labrador.  Its color
is generally olive-brown or reddish-brown, muels like that of the Frews amouy which it lives.
The ouly good English name that § bave ever beard for these croatures is that of *Heuds,! given
by a smazll boy, in referenee to their rapid and peeulint motions. . . . Two other related
species, of lurger size and paler colors, bnt having ile same habit of leaping as the Orchestia,
though not in sneh a Lkigh degree, oceur among the weeds, or burrewing in the sand, or beneaih
drift-wood, cte., & little below high-water mark,  In fact, the sand is sometimes completely filled
with their boles, of varions sizes. Both these species ave stoat iu form, and becowe about wn
inch long when mature, One of them, Talorchestic longicornis, can be casily distinguished by
its very lony antenna; the other, I\ megelophthaime, by its shorter antenns mul very large cyes.
Both these species are pale grayish, aod imitate the color of the sand very perfectly, When
driven fromn their Lurrows by nnusually high tides or storms they ure capable of swimming
actively in the water. They make dainty morsels for fishes and many slore birds, as well as for
certain Crabs, especially Oeypuda arenaria!

THr BORING AMPHIPOD—CHELURA TERLBRANS, Phillipi.

This very destructive little crusiacean, which is of common oceurrence oun the European
coast, from Southern Norway to the Adriatic Bea, has so far been noticed on the Atlantie coast
of the United Stutes at only two places, Weod's Holl aud Proviocetown, Massachnsetts. At
both of these localities it wag found associated with the “Gribbte™ (Limaoria lgnorum), in the
submerged piles of old wharves, It is more than possible, however, that it is a cowmmon inlalitant
of our coast, doing & certain awonnt of the damage hitherto aseribed to other boring animals.
Without a carefu! examination, it is quite casy for an unskilled eye to confound Chelure with
Limnoria, althongh they belong to very distinet divisions of the Crustacea.

The main charaeteristics of this aniural by which it may be distinguished fiom all the other
Amphipoeds, as well as crustaceans, are the three pairs of cundal stylety, the Last pair being
pearly as loug us the body proper of the males, althouglt muclh shorter in the females awd young.
As to color, the body is semitranslucent and thickly spotted and wottled above with pink.

Professor Allman, of Bngland, who has studied living specimens, describes the babits of
this species as follows:?

“ Chelura terebrans is an active little animal, swimming ou its back and employing its
thoracic legs to adhere to the timber which it has sclected for its ravages. . . . Its habits
are truly xylophagous, and it excavates the timber not merely for the pnrpese of voncealment,
but with the object of employing it as food, which is apparent from the fact that the alimeniary
canal may be found on dissection filled with minutely comminuted Jigneous matter, . . .
Timber which has been subject to the ravages of Chelura presouts a soinewhat different
appearance from that which has Deen attacked by Limnoria lignorum. In the latter we find
narrow cylindrical burrows rumniug deep into the interior, while the excavations of Chelura ure

1'yggrILL: Vineyard Sound Report, pp. 313, 314, 187172
2 Ann. and Mag. Nat. Hist., xix, p. 361, 1847,



826 NATURAL HISTORY OF AQUATIC ANTMATLS.

considerably larger and wore obligue in their direetion, so that the surface of the timber thus
undermined by these destructive animals is rapidly washed away by the action of the sea, and
the excavations are exposed in the greater part of their extent, the wood appearing plowed
up, 8o to speak, rather than burrewed into. Tpon the whole, Chelura would seem to be a still
more destruetive creature than eveu Limnoria.”?

229. THE IS0PODS.
THz GRIBBLE, OR BORING LIMNORIA—LIMNORIA LIGNORUM, White.

This little crustacean pest, which measures less than one-fifth of an inch in length, is a very
common habitant of our Aflantic eocast from the Gulf of Baint Lawrence to Florida, and also
peears abundantly on the coasts of Great Lritain and of other parts of Burope. In spite of its
swall size, it is very destructive to all kinds of submarine wood-work, which it rapidly eats away.
Its body, which is snbeylindrical in shape, consists of fourteen segments, the anterior one being
the head ; the two ends are ronnded and the sides are nearly straight and parallel to one another,
The first seven segmonts, uot neluding 1he lLiead, bear each a pair of short legs. It makes its
burrows by means of stout mandibles or jaws. In color it is grayish, the upper surface of the
body being covered with minate hairs, to which more ov less dirt usually adheres.

The Gribble generally lives above and just below low-water wmark, but has Dbeen found at
times, thoogh very rarcly, as low down us seven to ten futhoms. It gnaws hurrows into all sorts
of sunken or floating wood near the shore, and Inmber or drift- wood left for some time on muddy
shores is pretty certain to be attacked by it. The burrows are made to a depth of about half an iuch,
and wlen they become numerons cnough to rednce the superficial layer of wood to a mere honey-
coml, it scales off, leaving a iresh surfuce, which is at ouce attacked. Much damage is done by
this little creature to the piles of wharves and other submarine wood-work all along our Atlantic
coast, and numerous methods of stopping its ravages have been devised. It has been observed
attacking the gutta percha of submarine telegraphk cables, Professor Voerrill deseribes its huabits
and the damage it has done on the American coast, as follows:!

¢TIt has the huabit of eating burrows for itself ianto solid wood te the depth of about half an
inch. These burrows are nearly round, and of all sizes up to about a sixteenth of an inch in
diameter, and they go into the wood at all angles aud are usually more or less crooked. They are
eften so numerous as to reduce the wood to inere series of thin partitions between the holes. In
this stage the wood rapidly decays, or is washed away by the waves, and every new surface
exposed is immediately attacked, so that layer after layer is rapidly removed, and the timber thus
wastes away and is entirely destroyed in a few years. It destroys soft woods more rapidly than
hard oues, but all kinds are attacked execept teak, It works chiefly in the softer paris of the wood,
between the hard, annual layers, and avoids the knots and lines of hard fiber connected with them,
as well as rusted portions around mnails that bave been driven in, and consequently, as the
timbers waste away under its attacks, these harder portions stand outf in bold relief. Where
abundant it will destroy soft timber at the rate of half an inch or more every year, thus dimin-
ishing the effective diameter of piles about an inch anpuaally. Generally, however, the amount is
probably not more thau half this, but even at that rate the largest timbers will soon be deatmj’ed,
especially when, as often happens, the Teredos ave aiding in this work of destruction, It lives in
a pretty narrow zone, exteuding a short distance above and below low-water mark. It oceurs all

' Vineyard Sound Report, pp. 579, 380, 1871-"72.
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aloug onr shores, from Long Island Sound to Nova Scotia. In the Bay of Fundy it often does
great damage to the timbers and other wood-work used in econstrueting the brazh fish-weirs, as
well as {o the wharves, ete, At Wood's Holl it was found to be very destructive to the piles of
the wharves. The piles of the new government wharves have beeu protected by broad bands of
tin-plate ecovering the zooe whicli it chiefly affects.  North of Cape Codd, where the tides are wach
greater, this zoue is broader, and this remedy is vot so casily applied. It does great damage also
to ship timber floating in the docks, and great losses are sometimes caused in this way. Com.
plaints of such ravages in the navy-yard at Portsmouth, New I{ampshire, have been made, and
they also occur at the Charlestown navy-yard and in the piles of the wharves at Boston. Prohably
the wharves and other submerged wood-work in all onr sea-ports, from New York nortlhward, are
more or less injured by this creature, and, if it could be accnrately estimated, the damage would
be found -surprising‘l'_\‘ great,

“TUnlike the Teredo, this creature is a vegetarian, and eats the wood which it excavates, so
that s boring operations provide it with both fooid and shelter. Fhe burrows are made by weans
of its stout mandibles or jaws. It is capable of swimming guite rapidly, and cap leap backward
suddenly by means uf its tail, i can creep oth forward and backward, Its legs are short and
hetter adapted for moving ap and dewn in its burrew than elsewhere, amd its Lody is rounded,
with parallel sides, and well adapted to its mode of life,  When disturbed it will voll itself into 5
ball, The female carries seven to nine eggs or young iu the ineubatory ponell al one time.

“#The destruetive habits of this species were first brought prominently to noetice in 1811, by
the celebrated Itobert Stephenson, who found it rapidly destroying the wood-work at the Bell
Rock light-house, erected by himm on the coast of Scotland, Sinee that time it has becen investi-
gated and its ravages have Deen described Dy numerons Horopean writers. 1t is very destroctive
on the coasts of Great Dritain, where it is knewn as the - Gribble!

“The remedies ased to check its rarages are chiefly copper or other wetallic sheathiug;
driving broad-headed iron nails, close together, into the part of the piles subject to their attacks;
and applying coal tar, creosote, or verdigris-paint, once a year or oftener.”

THE SBALVE BuG—AGA psora, Kriyer.

This is the largest species of Lsopod living upon the New England coust, snd attains a length
of two inches and a breadth of one inch., It ovcurs as a parasite on the cod and balibut, In addi-
tion to its large size, when adalt, it may be readily distinguisbed Dy its large eyes, which vearly
cover the upper surface of the head, and approach closely together at their anterior estremities.
The first three pairs of legs are adapted tor clinging to the surface of the fish on which it lives.
The body i3 oval, and broadest just in front of the middle,  The Salve Bugs are useild as an upgoent
by the fishermen, who sometimes volleet them iv large quantities.

230, THE ENTONMOSTRACANS,

This order of crustaccans includes a vast namber of small, generally minute, free-swimming
forms, fregnently ealled water-fleas, which abound in both fresh and salt waters, and other and
generally larger species which occur as parasites on fish and other aquatic animals. The former
serve as an important article ot food for many fishes, such as the menbaden and wackerel, while
‘the Jatber are freguently injurious to them, being often strangely wodified, and burrowing deeply
- into the flesh, from which they suck fhe juices, causing great jrritation and at times perhaps

death.



828 NATURAL HISTORY OF AQUATIC ANIMALS,

231. THE CIRRIPEDIA,
THE BARNACLES—BALANU® EBURNEUS, Gould, AND ALIIED SPECIER.

Beveral species of Barnacles (which belong to the mnatural group of Crustacea, despite the
hard, mollusk-like shell of most of the species) ocecur upon oar coast and serve as food for some
of our fishes, but it i3 mainly their intrusion upon certain of the maurine industries that gives
them a place in this volome. A large species of Barnacle, Coronula diadema, Linné, growing npon
the skin of one or more species of whales, is eaten to some sxtent by the west coast Indians.

In one group of Barnacles the animals are faruished with a fleshy stem or peduncle, by means
of which they remain permanently attached to floating objects in the sea. The species of this
group bear the general name of “Goose Barnacles.” Oar commonest species is the Lepas
Juscicularis. The other group of Barnacles, represented upon our coast by the * Rock Barnaecla?
(Balanus balanoides), * Ivory Barnacle” (Balanus eburneus), and other species, has no peduancle,
but the several valves forming the econical shell are attached directly and permawvently to the
rocks or wood on which they happen to dwell. Bome of the species of both groaps grow upon the
hullg of ships below the water-line, and in eonnection with seaweed and other species of marine
animals canse the so-called fouling of the bottom, necessitaring constant cleaning and seraping of
the bottems of vessels st considerable expense. Barnpacler also stand as a serious obstacle in the
way of oyster culture, as shown by the recent experiences of the United States Fish Commission.
They grow with exceeding rapidity, very much faster than the oyster, and are so hardy as to defy
any attempts at extermination. In the spring of 1830, when the experiments in the artificial
broeding of oysters were being carried on in OChesapeake Bay, slates coated with plaster were
used as collectors. To these the oyster embryos attached themselves in large numbers, and began
their growth with good promises of suceess; but at the same time embryos of the Ivory Barnacle
were folly as abundant in the water, and, attaching themselves in even greater numbers, rapidly
outgrew the less hardy oysters. In many places they completely crowded the oysters out of
place, and soon cccupied entire surfaces. In other places, however, they were less numerous snd
interfered less with the oyster growths, It is very certain that this inconvenience must always
remain as a certain check on all oyster-cultural experiments on our coast, and must sericusly
interfere with any attempts at artificial oyster-breeding. It is to e hoped, howevser, that future
experiments will prove that the Ivory Barpacle cannot entirely destroy the profits of snch an
important industry, which, in consideration of the greatly impoverished character of some of our
formerly rich oyster regions, it is very necessary shounld be started at once, and, if possible, carried
to a high state of perfection,

The Ivory Barnacle rangea from Massachusetts Bay to Florida and the West Iudles, while the
Rock Barnacle inhabita the entire North Atlantic coasts of both continents, The habitats of our
common species are given as follows by Professor Verrill:

“The common Barnacle of the rocky shores, Balanus balanoides, is aleo common on the piles
of wharves and bridpes, between tides, and alsec on the bottoms of vessels, etc. It never grows
very large, although it may become so crowded together a8 te form & coutinaous erust. - It is
casily distinguished from the other species by its membranous base, which never forms a solid_
Plate like that of the other species. The fIvory Barnacle,’ Balants ehurneus, is also common ou
all kinds of submerged wood-work, whether fixed or floating. It is usually abundant on the piles
and timbers of wharves, buoys, oyster-stakes, bostoms of vessels, eto. It is ehiefly found below )
tow-water mark if on fixed objects, and is even more common in the brauk::sh waters of eatnaries
than in the vurer waters ontaide, and it is capable of hvmg sven m pure, fresh water, !‘or Proi N
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Jeffreys Wyman has sent me specimens collected by himself about sixty-five miles-up the Saint
John’s River, in Florida, where the water is not at all brackish. This speeies is sometimes found
adhering to the carapax of Crabs, the shell of Limulus, and varioos mollusks, It is easily
distinguished from most species on account of its low, broad form and its smooth, white exterier.
It has a shelly base. The B. erenatus, common on shells and stones in deep water, algo oceurs on
vessels. Other species are often found on the bottoms of vessels that have come from warmer
latitudes. Bome of them are of large gize. One of the mosi frequent of these is Ralanus
Hntimnabulum

232. THE XIPHOSURA.
TRE HORSESHOE (RAB—LIMULUS POLYPHEMUS, Latreille.

The carious form of marine animal called * Horseshoe Crab,” ¢ King Crabh,” and + Horse
foot,” ranges along onr entire Atlantic coast, from Qaseo Bay, Maine, to Mexico, and gives rive
to an important industry in at least one region—Delaware Bay. It is not, however, a true Crab,
and its exact position ip the animal kingdom is still involved in muel obscurity. Some nata-
ralists regard it as a low type of crustacean, while others place it among the Arachnida, ot
scorpions and spiders. Its nearest allies all occur as fossils, through many geological ages down
to nearly the oldest of the fossiliferous series. Amnotber species of the same genus, however, still
lives upon the eastern coast of Asia.

The carapax of the King Crab is very large, with a regularly rounded onter margin, termi-
nating in & spine at the posterior angles on both sides. The abdomen is much smaller, and from
its hinder end, to which it is jointed, rans out a long, tapering spine. The bagal portions of the
feet on the lower side of the carapax serve as musticating organa,

The King Crab is sluggish in its movements, and spends much of its time more or Iess buried
in the mvd and sand of shallow water, voming up oceasionally to bigh-water mark, ¥ is most
abundant on the maddy bottomms of shores and estuaries, where it burrows just beneath the
surface, and feeds upon various staall animals.

“ At the breeding seasen, however, it comes up on the sandy shores to deposit the eggs, near
high-water mark. According fo the statements of Rev. 8, Lockwood, the spawning is done at the
time of high tides, during May, June, and July; they come up in pairs, the males, which are
smallest, riding on the backs of the females and holding themselves in that position by the short
feet, provided with nippers, which are peculiar to the males. The female excavates a depression
in the sand and deposits the e¢gps in it, and the male cagts the milt over them, when they again
return to deeper water, leaving the eggs to e buried by the action of the waves. In aquaria,
under favorable circumstances, the eggs hatch in about six weeks, but in their natural conditions
they probably hatch soomer than this; ander unfavorable conditions the batching may be delayed
for & whole year, The eggs are very numerous.”’

From several intelligent observers living on the Delaware Bay side of Sonthern New Jersey
we have received interesting notes on the hahits of the King Crab, as exemplified in that region,
and wbhich may also bold good for others. While this Crab is comparatively rare on the outer
side of Southern New Jersey, on the inner side, along the shores of Delaware Bay, from Cape
May to Reed’s Island, it is unusually abundant. Ti is not, however, always present in the very
shallow water near shore.” During the breeding season, which is mainly confined to the months
of May and June, bat also extends slightly into July, the males and females approach and ascend
: ﬂlﬁbea(shes,in countless numbers, the latter to lay their ezgs, the former to impregpate them. 1t

1 ¥ERRILL : Vineyard Sound Report, pp. 340, 341, 1871-"72.
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is not an uneommon thing for the female, as slie crawls up the beach, to be accompanied by two,
three, and even ag many as six males, the forward one clinging to the abdomen of the female, and
the remainder fastened to one another in the same manner. As a rule, however, each female brings
with her only a gingle male. After the spawning has been aceomplished, they retreat from the
beach in the same order. King Crabs are not equally abundaat at all times during the spawning
seagon, but are most plentiful on the beaches during the spring tides, which oceur about the times
of the new and fnll moon. Westerly winds suit them best for spawning, and they will not come
ashore in large numbers daring an ecasterly wind. They approach with the flood tide and leave
soon after the ebb. The eges hatch in July and Augost, at which times the sands beeome literally
alive with the young Crabs. These soon disappear, not to retirn to the shore until they have
attained a considerable size, After the close of the spawning season the adolt Crabs are not seen
in abundance about the shore, but probably live in slight depths of water near at hand. During
the winter they are often taken ont in Delaware Bay by the oyster dredgers. They are very
muech less abundant now than formerly, on account of so many having been cﬁ.ught from year to
year for use as a fertilizer. It would appear as thongh a few years more of indiscriminate eapture
wonld result in their being entirely extermninated from the region. The men catch them mainly
in their hands, ar they come upon the beaches, but they are also eaptured in pounds and weirs,

The King Crab is rarely used as food for man, but is often fed to swine and poultry, and,
after drying, is extensively employed as a fertilirer. It also serves as hait for eels and some
species of fish, This sapecies of Crab has been introdnced on the west coast of the United States,
the young, it is supposed, having been carried over mingled with the spat of the eastern oyster,
which has heen largely transplanted into the shallow waters of SBan Francisco Bay. It bas also
been introduced on the European coast.



Z—THE WORMS.
233. THE ANNELIDS.

THE MARINE WORMS, BAYT WoRMs, ETC.—NEREIS VIRENS, Sars, AND ALLIED RPECIES.

Marine Worms of many different: kinds oecur in great abundance along the entire Atlantic
and Pacifie coasts of the United States, und are available as bait, for which purpose a few species
are frequently employed by both professional and amatenr fishermen, They are generally easily
obtained by digging with a spade or trowel juto sandy or muddy shores, but are not common on
exposed DLeaches of clear sand. They nsnally require for their existence a greater or less
admixture of mud, gravel, and organic matter, the latter fo serve as food. Shores which furnish
the common clam {(Mya arenaria) nsually abonnd in Marine Worms of reveral varieties, which are
overturned in digging for that mollusk. So far as we know, there iy po regular trade jn this
marine product on any part of our coast; but ocenrring as they do within the conveuient reach of
most of the shore fishermen, these Worms may boe obtained at short notice, and deserve mention
here as forming an element of some ileportance in our marine fisheries. The following aceount of
the habits of Marine Worms in general and of some of our commoner species Is extracted from
the report of Prof. A. E. Verrili:!

¢The Marine Worms or Annelids are very numercus under the rocks between tides, and
soncealed Deneath the surface of the gravel and mud that aceumnlates between and beneath the
stones and in- crevices. Mauny kinds also live in the pools, lurking among the roots of the
alg®e, burrowing in the bottom, or buoilding tubes of their own in more exposed sitnations. Many
of these Annelids are very beantiful in form and brilliant in color when living, while most of them
have curious habits and marvelous structures. Several species are of lurge size, prowing to the
length of one or two feet. Bome are carnivorcus, devouring other worms and any other small
ereatures that they can kill by their powerful weapons: others are vegetarians; but many are
mnd-eaters, swallowing the mud and fine sand in great quantities, for the sake of the animal and
vegetable organisms that always exist in it, as is the case with elams apd most of the bivalve
shells and many other kinds of marine animals.

 All these Annelids are greedily devonred by most kinds of marive fishes, whenever they ean
get at, them, and, since many of the Annelids leave their burrows in the night to swim at the
surfacé, or do this constantly at the breeding season, they make an important element in the diet
of meny fabes besides those that constantly reot for thewn in the mad and gravel, like the tantay,
scup, haddock, etc. The young of nearly all the Anmelids also swim free in the water for a
considerable time, sud in this state are doubtless devonred in immense numbers by all sorts of
young and small fishes.

- #«QOne of the largest and most common Anselids found wnder rocks, burrowing in the sand
and gravel, in the Nereis virens. 1t lives both at Jow-water mark and at 4 considerable distance
farther ap. It grows to the length of eighteen inches or more, and is als¢ gquite stout in its
pre_ﬁoz*tions. The color is dull greenish, or bluish-green, more or jess tinged with red, and the
Burfnae reflects bright iridescent hues; the large lamell® or gills along the sides are greenish

! Vineyard Sound Report, pp. 317, 318, 341, 342, 187172, .
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anteriorly, but farther back often become bright red owing to the numerous blood-vessels that
they contain. It is a very active and voracious Worm, and has a large, retractile proboscis, armed
with two strong, Llack, hook-like jaws at the end, and many smaller teeth on the sides. 1t feeds
on other Worms and varions kinds of marine animals. It captures its prey by suddenly thrusting
out its proboscis and seizing hold with the two terminal jaws; then withdrawing the probosecis,
the food is torn and masticated at leisure, the proboscis, when withdrawn, acting somewhat like a
gizzard, These large Worms are dug out of their burrows and devoured eagerly by the tautog,
scup, and other fishes. But at certain tiwes, especially at night, they leave their own burrows,
apd, coming to the surface, swim about like eels or snakes, in vast numbers, and at snch times fall
an easy prey to many kinds of fishes. This habit appears to be connected with the season of
repreduction. They were observed thus swimming at the surface in the daytime, near Newport,
in April, 1872, by Messes. T. M. Prudden and 1. H. Russell, and T have often cbserved them
in the evening later in the season. At Watch Hill, Rhode Island, April 12, I found great
nombers of the males swimming in the pools among the rocks at low water, and discharging their
milt, This Worm also occars in many other situations, and is abundant in most places along
sandy and muddy shores, both of the sounds and estuaries, burrowing near low-water mark.
It oceurs all along the coast from New York to the Arctic Ocean, and is also common on the
northern coasts of Europe,

¢ With the lust, in this region and southward, another similar species, but of smaller size, ia
nsnally met with in large numbers. This is the Nereis limbata. It grows to the length of five or
six inches, and can easily be distinguished by its slender, sharp, light amber-colored jaws, and by
the lateral lamelle, which are small anteriorly and narrow or ligulate posteriorly. Its color, when
fall grown, is usually dull brown, or smoky brown or bronze-color anteriorly, with obligue light
lines on the sides, and often with a whitish border to each of the rings, which form narrow, pale
Lands at the articulstions; posteriorly the body and lateral appendages are pale red, and the
longitudinal dorsal bloodvessel is conspicuous.

“ Annelids are quite nwmerous on the sandy shores where the conditions are favorable. It
is evident that these soft-bodied ecreatures would be quickly destroyed by the force of the waves
and the agitation of the sand were they not provided with suitable means for protecting them-
selves. This is effeeted mainly in two ways: the sand-dwelling species either have the power of
burrowing deeply into the sand with great rapidity, or else they construct loug, durable tubes,
which descend deeply into the sand and afford a safe retreat. Many of the active burrowing
species also construct tubes, but they usually have but little coherence and are not very perms-
nent, nor do they appear to be much relied on by the owners. There is, however, great diversity
both in the structore and composition of the tnbes of different species, and in the modes by which
the rapid burrowing is effected.

“The large green Nereis (N. virens) is found on the sandy shores in places that are somewhat
sheltered, especially if there be an admixture of mud or gravel with the sand to give if firmness
and solidity. This species burrows deeply beneath the surface and lines the intevior of its large
irregular burrows with an abundant mucns-like secretion, which gives smoothness and some
coherency to the walls, but does not form a solid tube, With this, and in greater numbers, the
smaller species, Nereis limbata, is also found, and ifs habits appear to be esgentially the same.
Both this and the preceding can burrow rapidly, but much less so than some other worms, and
cousequently they are not well adapted to live on exposed besches of moving sands, but prefer -
coves and harbors. The two large species of Rhynchobolus are much better adapted for ripid
barrowing. Their heads are very small and acate, and destitute of all appendages; except four
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minstte tentacles at the end; the body is long, smooth, and tapers gradually to both ends, and
the museunlar system is very powerful, and so arranged as to enable these Worms to coil them-
selves up into the shape of an open spiral, like a corkscrew, and then to rapidly rotate themselves
on the axis of the spiral. When the sharp head is inserted into the loose mud or sand and the
body is thus rotated, it penetrates with great rapidity and disappears almost instantky. Boll
these species are found on sandy as well as on manddy shores and Hats near low-water mark, and
also in deeper water,  The one nanally mest abundant is R, dibrarchiatus.  This is readily distin-
guaished by lbaving a simple gill both on the upper amd lower sides of the lateral appendages.
The other, K. americanus, has gills that are wore or lesy branched on the upper side of the
appendages, bat none on the lower side; the appendages are also longer, especially posteriorly,
and differently shaped. The proboseis is remarkably long and large, and when fully protruded it
shows four large, Dlack, sharp, fang-like jaws or hooks. Both these Worns are destitute of true
bloodvessels, such ag most of the allied Worms possess; buat ave the general cavity of the body
filled, between tho various organs, with bright red bleod, which sbows through the skin, giving a
more or less red or purple color to the whole body and proboseis.”

The principal species of marine Worms which are wsed as bait ave the Nereis virens, Neveis
limbata, Da'opa.tm. cuprea, Arenieola marina, Clymenclla torquala, Marphysa sanguinea, Arabelia
opaling, and Rhynchobolus dibranchiatus.

The Tarth Worm might also be mentioned in this conneetion, as it is likewise very commonly
used as a fish-bait, especially in fresh waters. AR sportsmen, from boyhood up, are acqrainted
with this simmple form of Lait, which is mmore easily obtained tluun any other. Large quantities are
used annually, bt no statistics can ever exist fo determine the amouunt, which is irregularly
distributed over the country.

234, THE LEECHES.

THE AMERIOAN MEIMCINAL LEECOA—MACROBDELLA DECORA, Verrill

 Structure of Leeches.—In the true Leeches, which belong to the onder Hirudince, the body is
flattened, divided into nmerouns shorl and indistinetly marked segments, and bears neither bristles
nor appendages of any kind. The head is small, with five pairs of minnte, gimple eyes, atnd each
end of the body terminates in a sucker. *The mounth is anned internally with three pharyngeal
teeth arranged in a triradial mauper, so that the wounnd made in the flesh of persons to whom the
Leech is applied consists of threas short, deep gashes radiating from a common center.” The
stomaeh is large, and the nervous systemn consists of a “Drain” and veutral cord. The Leech is
hermaphroditic. The eggs, which range from six to fifteen in number, are contained in w sort of
Spongy, slimy cocoon, from half an ineh to an inch in diameter. These are deposited near the
water’s edge and hatched by the heat of the sun. Respiration in the Leeches is carried on throngh
small apertures arranged along the under surface of the body. The Leech swims with a vertical
undulatory motion and moves both in and out of the water by wreans of its suckers, fastening itself
first by one and then by the other, and alternutely stretehing out and contracting its body.

There are two or three species of Leeches, known as medicinal Leeches, which afford the
most _ci}nvéliienb means of drawing blood from the human bedy. They have been nsed by
physicians for this parpose for many vears, and have given rise to a very extensive and profitable
trade. Oue of the species belongs to Nurth Ameriea,

o Dwtrtbatiouand structure of the Awerican Leech.— Althougl nuwinerous specics of Leeches
.. aboand in the fresh waters of the United States and are related to the fisheries in vAricn8 ways,
A



R34 NATURAL HISTORY OF AQUATIC ANIMALS.

this region has so far afforded only u single species of true Dlood-sneking Leeel, tho Mucrobdells
decora of Verrill.  This ix, therefore, the only known Lecell in our conntry of ecouomic value. 1t
is very widely distributed iu the Northern United States, abd was at one time qnite extensively
ased by physicians.  Being somewhat inferior i quality 1o the Enrvopean Leeches, however, it
Ik, since they hove begnn to import the lattey regularly info this conntry, ceased to be conxid-
pred as an offivinal Leech excepting in o few places,

The American Leech has, according to Professor Verrill, & large, stout, and broad Dbody,
whiceh is considerably compressed througbout. It is strongly annulated, and in extension is muelh
clongated, gradually tapering anteriorly. The lurger specimens measure twelve inches or more
in lengtly, and have a breadth of upwards of an ivch. The lead is ronnded in front, and is
fornished with three stout and prominent maxilize, haviug the oufer edge denticulate with namet-
ons acute teetl. The eve-spots are ten in number. The breeding season is in the spring.  The
color above ix a dark Livid brown or olive green, with a median dorsul row of abont twenty to
twenty-twe bright or pale red spots, which are sometimes obsolete, and a row of rounded biack
gpots near each murgin, correspomding in nuber, aud nearly in size, with the red ones. The
lower surface iz a bright or dark erange reil or reddish brown, sometimes with black rpots near
the margin, ¢ This speecies is very cemnou, and widely diffused in the fresh waters of the
Northern United States, Its range northward and southward is unkuown. It is the only true
blood-sucking Leech known from the Northern States. It is capable of drawing Dlood from the
huinan skin, but ordinarily subsists upon fishes, frogs, and tadpoles. It often attaches iteelf to
the throat, and speedily kills them, even when of considerable gize?*

While the American Leech sometimes attains @ length of twelve inches, four to five inches
is the average adult size, and the majority of those sold in the shops measure ouly two to three
snelics.  American Leeches are now seldom used by physicians, The foreign species are so easily
obtained, so cheap, and 8o much more reliable in the majority of cases, that they are now given
the preference nesrly everywhere. The American Leech was formerly extensively employed,
before they began to import the foreign species, and even for some time afterwards, in eohse-
quence of the continued bigh price of the latter. With the gradual decline in the practice
of leeching the import trade in Leecches lias also fallen off from year to year, the imports for the
past few years being less than half those for 1856, and the price about one-fourth what it was then.

Cultivation and economic value of the American FLesch—Attempts have been made to breed
and raise the American Leecl in artificial ponds after the plan pursued in Furope, but always
withoat. suecess. The Leeches in these iuclosures have never thrived well, and, in addition, the
slight demand for them Las tended to render all the attenipts in this direction decidedly unprofit-
able, Mr. Flerman Witte, of New York, has perhaps experimented more extensively in leech-
cultnre in this country tlan any other persou. Hix ponds, constructed very much like those in
Fraunce, to be deseribed further ou, are located between Winfield and Newtown, Long Island,
New York., They are five in number and cover an area of over fifteen acres. At present they
serve merely as preservative ponds for surplus supplies of imported Leeches, Other artificial
ponds Lave been started in the State of New Jersey and near Saint Louis, Missoari, but they
were all speedily given up.  Turtles, snakes, birds, and inseets were saidl to have destroyed great
gunantities of the Leeches and discournged operations. American Leeches, when they were il
.mmon nge, were probably collected to a greater or less extent in most of the regions where they
were employed.  Bastern Pennsylvania, Bucks and Berks Counties especially, seems, however, to
have furnished the principal collecting ground, in past times as at present. Numerous ponds in

T VERRILL: Report, U, 8, Fish Commissioner for 187273, p. 669,
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Bastern Massachusetts, inelnding the southern part of Cape Cod, were formerly noted for the
large numbers of Leeches they eontained, amt during the eavly part of this century many Leeclies
were eollected frow them for wmedieinal porposes. Philadelpliia is now the only arge city where
American Leeches ave used by physiciaus, who prifer then to the Enropean for eertain kinds of
treatment. The latter Leceh is the more powerful, and extracts the most bloosd,  According to
the statements of Philudelplia leceliers, about four Amcerican Leeches are regnired to do the work
of one European, and the elief merit of the former avises {rom the facl that they cwen be used more
freely and with less dunger to the patient, and can also be employed on the more delicate parts
of the body, where the Haropean Lesell wouldl wet too vigoveusly, They ure expecially recom-
mended for the regivn about the eye, aud several are sometimes wsed, disteibuted over a wider
space, when it is thought best not to extract the blood from a single spot by the aid of au
tmported specimen.  The Ameriean Leech does not attach itself as readily as the toreign, and often
several apecimens have to be tried before one enn be found to fasten itself.  They bite much less
readily out of water than in.  The bites of the two Leeches are different; that of the Buropean
being deeper avd more pronounced and bleeding much longer after the Loeel has been detuched,
The wound of the American Leech gencrally closes very soon after the Lecch lhas been released,
and sometimes immediately.

The European Leech.—The Earopean Leech betongs to a different genns from our own, Hirudo,
and by some authoritics is considered to constitnte two distinet speecies, H. smedicinalis, the Gray
Leech, and H. officinalis, the Green Leech. By others the Green Leech and Gray Leech are placed
in the onc specics, H. medicingliv of Linnmwus.  «They are both marked with six longitudinal
dorsal ferraginoas stripes, he tour lateral oues being interrnpted or tesselated with black spots,
The color of the Lack varies from a blackish to a gravish green. The Lelly in the first variety is
of a yellowish color, free from spots, and bordered witl longitudinal black stripes.  In the second
it is of a green color, bordered and maculated with black, This Leech varies from two to four
inches in length. It inhabits marshes and rumaning streams, apd is abundant throughout
Earope”

Prior to thirty years ago nearly all the northern countrics of Europe contained Leeches, hut
most of the supplies came trom Sweden, Bussia, Poland, and Hungary. The swampy regions in
which they lived were drained from time to time, for one reason aud another, until tinally vast
areas which had once heen profitable became dried up, to the almost entire destruction of the
Leeches. Then, and for the first time was the extent of the injury fully realized over all Europe,
and strennous efforts were made to remedy the evil. Several governments, incluling the French,
Prussian, and Hanoverian, offered preminms for successful results in leech-caltare, but these
efforts were rewarded only in the former country. At present the larger share of the Leeches
nsed in Burope and this country come from the artifieial ponds or mesdows of Southern France,
although many are alsoraised in Hangary and in other countries of Soathern Furope. Parisis
the principal receiving center, whence they are gent to England, to the English colonies, and
the United Btates. The export trade to South America and the West Tndies is largely carried,
oit through the United States.

Leech culture~The localities selected for leecheraising are swampy meadows, wlere the
bottom is more or less finn and solid. A certain area haviug been ehosen, it is divided inte
rectangniar plots of different sizes by means of ditches. The breeding scason i4 in June waind
July, At this time water is admitted only iuto the ditches, the meadow flate remaining dry.
The eggs are laid in the loose, swampy soil at the margins of the ditches, and when the young
creep ott about six weeks, more or less, afterwards, the meadows are overflowed artificially to a
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depth of six to eight inches. Defore the yvoung appear, however, as many of the old ones as
possible are canglt and transferred to other places. Otherwise they would consume too wmuch of
the food required for 1hie young. The young Leeches are fed upon the blood of living animals,
horses, cattle, ete., which are driven into the shallow water about iwice g week amd allowed to
remain & certain length of time. Tbhe Leeches attach themselves merely to thie feet, but fimd in
those portions of their prey enongh sustenanee to cause them to grow rapidly and quickly atrain
the required size.  resh blood obtained {rowm the slaughter-louses and deprived of its fibrine by
agitation is also supplied to them, or they are placed in it, while it is still warm, for a short time.
The feeding is carried on prineipally in Septerber and Oetober, and again in April and May.
During the winter the Lecehes remain torpid at the bottom.

Extravagant statements have sometimes been published as to the manner of feeding Leeches
in France. It is sald that many of the owners of ponds are accustomed to buy up old and dizeared
horses, frive them into the pends; and allow them to be overcome by the Leeches, which fasten to
all parts of the body and kill them by a slow process of torture. This may occasionally take
place, but we are assured by one who has bad considerable personai experience in the matter
that it is by no means a common practice. The gaautity of blood sncked froim the feet injures
the horscs but little; and they are taken ount in time to prevent harm. Sowme single Lreeding
establishments in Southern Kurope cover an ares of one hundred and twenty hectares. In about
three years’ time, the young Leeches, without being foreed in their growth, attain a good medium
size anet are snited to the wants of physicians., Medinm Lecches are about two inehes long, and
weigh thiree amd one-half to foar pounds to the tlousand. The large Leeches weigh about five to
five and one-half pounds to the thousand, and this is the preferred size. The European Leeclhes
are graded in the markets as seall, wedinom, aud large. Ouly the mediom and large Leeches are
nsed in this conutry, The very large ones, however, are generally considered too dangerous for
use, and are kept for breeding purposes. The foreign Leeches are transported and generally
stored in wooden eases or pails, containing swamp earth or mold. The American Lueches, how.
evér, are nsually kept in glass vessels of water.

American Leceh ponds.—Mr, Witte’s ponds on Long Island, where he attempted the breeding
of American Leeches, occupied about three and one-half acres each, and were divided into five
compartments by ditelies, like the French ponds.  As before stated, his efforts were unsuneeesstal,
OF gt jeast unprofitably rewarded.  1n connection with these Iarge ponds, Mr. Witte has since con-
wiracted thicteen others of wmneh swaller size (abont twelve by fifteen feet each) for the storage
and feeding of Lecches, which ave generally imported in larger quantities than are required to
supply the hnmediate demands of the trade.  Ile bas had a8 many as ove hundred thousand
Leechex in these sinall ponds at a time, but tlhe number vaties.

Use of Leeches.—Lecches are not now used nearly as muech as formerly, and the practice of
leechivg is gradually declining. Trom year to year the imports have constantly fallen off, and the
price of Lecehes has rapidly decreased.  Whether this will continue vntil the old euston of leech-
ing ts entirely replaeed by other methods of trentment or not cannot be predicted. It is evident,
however, that in Philisdelphin the practice has greatly revived during the past few years, sl the
best phyriciaus are onee more advocating the application of Leeches. About ten years ago the
leeching practice reached its minimum in Philadelphia, and it Las remained at a low s‘tei-ge until
very recently. A well-known Philadelpbia leecher says that thivty or forty years ago many more
American Leeches were used in that city than European, but during the past year he has applied
-only about one hundred of the former. Another leecher of the same city states that formerly he
applied on an average over three thousand American Leeehes a year, while now he uses but a
vory few. ' : '
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The varieties of Leeches.~-The terms # Spapish Teeches ™ and “Bwedish Leeches™ lhave in this
country lost their dislinctive meaning. We ure informed by a large importer that the Spanish
Leech was a small green Leech brought bere oceasionally, fhirty or forty yeurs ago, Iy sea-
uptains, They were ionferior to other variebies, and daring the puast twenty vears none have
been Lrought into the country, at least not {brougl regnlar importing houses.  The name
“ Spanish Leceh ™ is, however, still used in the trade, and we bave heard it freguently referred to
by euppers and leeclers, who are probably ignorant of the real sowvees of their supplies. Ax (o
the S8wedish Leeches, they were probuably the first variery bronght to this countey when the
import trade began some BTy years ago. They them eome from the conntvy whenee they
derived their name,  Siuce the beginning of leech-culture in France, this same Leecl Tras heen
niged thiere artificially, and it is claimed that the American sapplies from Iraoce are whaelly of
this kind. The Lecches psed in England are also siald to be mostly descendants of the Swedish
stoek raised in France., Having Dbeen shipped originally to London by way of LHambag, they
received there the name of Hamburg Lecehes, which they still retain,  Phe Leeelies used alisost
exclnsively in France eome from a pative srock, which is now propagated avtificially. They are
small amil of 0 green color,

In the Germagfieech trade two Kinds of Leeches are recoguized, one of which s called the
termap Leech aid the other the ITnngavian Leech.  The former has a Maclespotied belly, while
in the latter the belly is uniforns in color,  The first is a native of Gernnany, where it has hecome
rare on account of the extent to whieh it hus been canght up. It is now vaised artificially,  The
Rungarian Leeceh is imported from Hnogary, whence cone most of the supplies now ased in
Germany.  Otler sources of supply are the principalities of the Danube and Plagaez en Posen.
The Island of PPorto Rico and other islands ol the West Indies are said to contain medicinal
Leeches, Most of the Soath American countrics, however, ou both sides are supplied from
Europe via the United States, and Mexico reeeives some supplies from the same souree,
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235. THE ECHINODERMS.

Tar SEs CucUMBERS., OR TRREPARG—IIOLOTIHURIA FLORIDANA, Pourtales; HOLOTHURIA
PRINCEPS; I'ERTACTA FRONDORA, Jipger.
3 ' o

The Rea Cocunibwers, or Holotharians, are the highest meutbers of the group of Eehinoderns,
which also includes the Sea Urchins and Star-fishes,  They usnally bave an elongate, eylindrical,
flexible bady, covered with o mascalir skin, whiclt varies greatly in thickness in the different
species,  The mouth is ocried at one end of the body, and iz survounded by @ eirele of more or
legs eamplex tentaeles or feelers. That division of the Holothnriaons to whiclt the econoneie sprecies
belong are famisbed with the so-called ambulaeral feet, which are sometimes iwranged in five
tongitndinal rows or sories, aned at others ars scattered without order over the surlace of the body,
The oy wall frequently contains numerous minute calcarcous plaies, of varions shapes, whieh
are often peculiar te the different species, Many of the apecies are guite worm-like in exrvrnal
appearaiee, The Trepang of Chinese commerve is the dried skin of a large species of Holothurian
living in the South Pacific Ocean, and used as food in China. :

The bargest and one of the wost conspicuous of the New Eoglaud (Tolothurians is the Pentoeta
Frondosa, which inbabits the northern Atlantic coasts of both Europe and Awerica, ivom low-water
mark fo a depth of one hundred fathoms or Inote. It is of a Drown color, and measures fiomw a
few inches to abont & foot in length when expanded.  The ambulacral feet form five deuble wd
irregaiar rows, wind the tentacles are ten in nwaber, and wneh branched.  Dr. William Stimpson
;{’,?]‘1&1].‘1(& concerning this species that, wade into a soup, it is very pulatable; but it bas never
heen repualarly used as food, \ _

Holothuria flovidana is o large dark-hrown species, with the jeet seattered irregularly over
the hody, and with smalier tentacles than Perfacta. It oceurs almndantiy on the Forida reefy, just
below low-water mark, and grows to about fifteen inches in length. Holothuria princeps is
another farge Flovida Sea Coeumber.  Oueor both of these species, bat more probably the former,
gave rise, about 1870, o a Bmited indastry on the Plorida coast, to be Qescribed hereafter, large
quantitics were collected on the reefs, cleaned of their jnternal organs, boifed, and then dried
atdd shipped to China; but the industry was abandoned after iwo years® trial, probably Lhavieg
been anprofitable. Clinese coolics assisted in the work.

THE SEs VRCHINS—STRONGYLOCENTROTUS DROBACHIENS1E, A, Ag.; STRONGILOCENTROTUS
FRANCISCANTS, A, Ag.; BCOHINARACHENIUS PARMA, Gray,

The Sea Urchins are related fo the Sea Cocwmbers, bot differ frow them in form, and ip the
character of their external vovering. The body is generally somewhat splerical in shape, but
more or less dattened below, the wouth being placed near the center of the lower surface. The
outer covering is built up of ealearcous plates, closely fitting together, from which projeet &
mnltitude of spines, sometimes of small, sometimes of large size, there being generally a great
variation in size in the same individuals. The larger spines are generally arranged in regnlar

serier. There is a water system; five double rows of feet, which ron from the ecenter above to
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the wonth below; and mavy pedicellarie.  The @sophagus is small and the stomach and intestine
somoewhal lengthened and corved upon ilselft. The sexes amoug Sea Urchins are distinet, the
different individuals containing either ovaries or spermuzies only.  Fhese are five in nmmber, and
resemble those of the Star-lish. This portion of the Sea Urchius {the ovaries) are the wost
important in an ceonomiv point of view, the ovaries alone bBeing cauten.

The common or green Sea Urelin (Strougplocentrotus dréibachivnsis) Lhas a very wide range,
and is very abundant upon ome verthern const. 1t extends from New Jersey to the Bav of
Fnndy, bt soutl aind west of the castern part of Lomg [slund Sonnd it is rare. Jts Bathymenical
e is from low-waker nmigk fo depths of over fonr humired futhoms, Outside of the Tnited
Stales, it ranges from Novae Seotia {o the Avetic Qeean s Trom Spitzbergen to Great Britaing from
Bering Strait to the Gnit of Georgiig and along Fuastern Siherta to Okhotsk Kea, and e
Castries’ Bay.  This species *fecls partly on dintoms and other small alow, eie, which it cuts1rom
the rocks with the sharp points of its teeth, and it is also fond of demd fishes, which are seon,
devoured, hones and all, o retnrn it is swallowed whole, in Targe quantities, by the wolftiish
amd oiher Targe fishes  The green Sea Urebin is pot Dow calen upoh our eistern const, aned
most Amerieans wonld probably regard its use ax food with mueh repiiguauee, bur it was formerly
enten by some of the pative east coast Indian tribes, and is sHI fuvorably regurded By the
Aluskavs,  Mr. Henry EHiott states it af Saint Panl’s lslamd the villigers, prinvigally Aleuls,
seireh for it at low tide, under the shelter of the bowlders, which staned in the tide pools, on the
rocky shoves, during nearty all seasons.  Usually the shells are podien. the ovaries removed awd
spread out. lilke raw oysters on a plate, and eaten with salt, poppor, and vinegar, The old womnen,
ealled s harbies,” despige these condinents, however, amd siek the Sea Urchins ax small boys do

eggs. The mative Alaskay name for this Sea Urelinis © Repkie

The conmon west const Sea Urehin (Strougyloventrotus franciscanns) inhabits the coasts of
Sonthern Aluska, British Colambia, and the United States, as far woutl as San Diego, Calitornia,
It attains a el larger size than the green Sea Urchin, and s used as food e some loealities,
In Southern Europe a velated speeies, Strougylocentrotus Hridus, is miich esteensed as food. *

Phe & Sand Dollar,” or » Flat Hea Urehin® (Fehinaraelnins parma), of the New Englad coast
diffurs so much Trom the Green Sea Urehin in appearance that it woudd seareely appear to bhelang
to the same group of animals, frome a snperficial examination,  Irs principal points of dificrence
are its extremnely compressed torm mul very small spines, which are nearly uniform over the
entire body.  The lower side is perfectly tlat, aml the upper but slightly convex.  Its onldy
importance from an cconomic standpoint avises {rom the fuet that it fiunishes an indelihie mk,
‘which might possibly be utilized in the arts, as it now is to w slight extent by the fishermen of
Bome parts of the coast.

The Sand Dollar is commonly met with on sandy shores, but ix seldom foumd living ¥ except
at extreme low water of spring tides, when it may sometimes be found on flats or hars of tine sili-
ceous samd in great numbers, buried just beneath the strtiee, or even partially exposed. [t ereeps
along beneath the rand with a slosw gliding mation, by means of the myriwds of minute extensile
siekers with wlich it is furnished. It is far more abundant on sandy Dotfoms at various depths
off shore. It Las a very wide range, for it is found atl the way from New Jersey to Labridor, and
also ou the North Pacific coast; and in depth it ranges from low-water wark o four hundred and
thirty fathoms, off Saint George’s Bauk, where it was dredged by Messrs, Swmith and Harger.

 When living its color is usnally a rich purplish-brown, but it soon turns green when taken from
the water. It gives a dark green or blackish color to alcohiol, which status very injuriousty any
-other specimens put in with it. The fishermen on the coast of Maine and New Brunswick some-
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times prepare an indelible marking-ink from these ¢ Band Dollars,” by rubbing off the spines and
skin, and, after pulverizing, making the massg into a thin paste with water. A number of fishes
have heen fonnrd to swallow this anpremising ereature for food, and the flounders consume large
nambers of them.”! '

THE STAR-FISHER® —ASTERIAS VULGARIS, Stimpson; ASTERIAS FORBESI, Verrill, -

Only two species of Star-fish merit our attention in this report, not from any good they perform,
oput from their destruetive attacks upon our oyster-beds, which they are said to damage to the
extent of perhaps two hundred thousand dollars annually. These two Star-fishes, called Asterias
valgaris and Asterias Forbesii, are so closely related to one another and so similar in appearance
as to require cousiderable gkill at times to point out their differences; but when biving the Asterias
Forbesii can generally be recognized by its bright orange madreporic plate on the upper side of the
bodly, the corresponding plate in A. vulgaris agreeing more closely in color witlh the surronnding
portions of its dislz, The fishermen do not. distinguish between the two speeies; to them they are
botl alike, and both are designated under the common but descriptive terms of ¢ Btar-figh,” « Five-
finger,” ¢ Sea Stan,” or simply ¢ Star”

The Starfish, as its name implies, is 2 star-shaped animal, consisting of a central disk from
wlich radinte, in the case of the species now under disenssion, five clongate arms, which arc not
marked off or separated in any way from the dislk, but exist inerely us prolongations from it. The
upper and lower sides are quite different from oue another, **The upper side preseuts a rough
surface of a greenisb, brownish, reddish-green, or purple hae, which when it is dried turns to a
yellowish-brown.  This {s the leathery membrane covering the skeleton of the animal, which con-
sists of small limestone plates, nnited together at their edges by a sort of eartilage. ‘This forms
the framework of the arms and disk, and acts as o chain-armor, encircling and protecting all the
goft parts within. On the lower side of the Star-fish this {ramework terminates in two series of
larger plates. This armor is rufficiently flexible to allow the Starfish to bend himself clumsily
over or aronnd anything lie is Iikely to wish to elimb upon or grasp.” The entire upper sarface
is covered with mwany short spines, which are largest and thickest at the edges of the rays and
upon the plates bordering the lower sides of the rays. Around the base of each spine theres is a
vircle of curions little claw.like appendages catled pedicelieriee, which may serve to aid in ¢learing
the upper surface, but whose functions are not satistactorily made out. Scattered between the
spines are little soft water tibes. and at onoe side of the disk on thoe hack is a sieve like arrange-
ment, ealled the madreporic plate, for the admission of water,

The under side of the body is softer than the upper and muecl lighter in color. The mouth is
in the center of the disk; it bears no teeth, but is surroundad by an clastic tube. Five furrows
run from the mouth down the center of each arm. They are filled with numerous extensible soft
tuber, terminating in a disk and arranged in four rows. These are the so-called feet of the Star-
fish, and by means of them it moves about. The majurity of the Star fishes are bisexual, bmt in
the two speecies nnder discussion the sexes are distinet.

Our common Star-fishes, and especially the Asterias vulgaris, attain & large size, specimens
often moasuring fifteen inches across, and upwarnds, on the Maine and Massachusetts coasts.
From this extreme we find all the intermediate sizes down to the very smallest. They inlabit
various kinds of bottoms, from above low-water mark to twelve or fifteen fatbows and deeper, but
it is in shallow water that they do the most damage. They live on muddy, sandy, rocky, and shelly
bottoms, and even on the piles of wharves, and are most abundant where they can find the

-

1 YERRILL: Vineyard Sound Report, pp. 382, 363, 187172,
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greatest amount of food, and it is for the puipose of feeding that they visit the ovster-beds in
gnch large droves.  They arve not always abundant i the same pliees, but seem to move aboul.
Professor Verrill thinks their habit of coming up to the shore may be connected with their
reproductive season”  They do uot cnjoy too Lrackish water, and oysters in such locations are
sale from their attacks.

Asterias rulgaris ranges from Long Island Sound to Labrador, and 1. Forbesii from Massu-
chinsetts Bay to the Goll of Mexico. The forier species s, therefore, essentially a notrthern one,
ard the latter & sonthern one, bt over a certain region they overlap, and it is through this region
und jnst to the south of it thal most of the damage is done, 1. Fordesii is the shore species where
the greatey part of the ovster-beds ocear, aadd it must assume most of the blame for the theasands
of oysters destroved o these beds,

236. THE CELENTERATES.
TR CORALK.

Many of the conmmmon Florida Coraly, frem their gracetul shapes and delieately seniptured
surfaces, sre highiy prized for ornamental purposes, and hlave come to possess a eertatn commer-
cial value. They are regulurly kept for sale in most of tle Iarger cities, such as Boston and New
York. and pousually fine specingens frequently comwand o high price. The groap off Corals, as
popularly nnderstood, includes members of two elisses of the Ceelenterata, the Dolyp Corals and
the Iyvdroid Corals, both of which, and especially the former, present o great variery of forms.
The priveipal orvamental Corals foumd on the eoast of Florisla are as follows: Among the
Gorgonians ocent the Sea-funs (Gorgonia Aabellivm), and the Sea-feathiers or Sea-plamwes (Gorgonia
acerose and Gaergoniy setose).  Among the troe stony corals ave the Stag hiorn Coruls (Madrepora
eervicornis, prolifera, aud palmeta): thie Brain Corals (Meandrina ahyrinthiformis, clivosa, and
sinvosa, Diploria cerchriformis, and Nunicne areolata}; the Fungus Corals (Agevicia agaricites
and Myeedium froagile); the Star Corals (Orbicelle annularis and cavernosa), and mauy others
without common names, sueh as the Oculina diffusa and Tsophyllia dipsacee. . nly a single species
of Hydroid Ceral 1s commonly scen in show colleetions ) it is the se-called Finger Coral or Sea
Ginger ( Millepora alcicornis), the latter commmon wane having referenee to the smarting sensafion
whicell it imparts to the skin, on handling, seon after it i taken from the water.  Many foreign
species of Corals, belonging to the above groups, are often to be seen in the natural history stores;
they come mainly from the West Indiex mul the Tacifie Ocean.  Neither the precious Coral
{Corallium rulirum) nor any other species approaching it in value to the trade ocenrs in Amcerican
waters, but large guantities of the former are importéd annually from Europe for making into
Jjewelry.
Toe JELLy-Fignes,

The Jelly-fishes, Sun-fishes, or Medus®, which are well known to the sea-coast inbabitants as
transparent aund delicate Hoating avimals, most abuudant jn the sumwmer wonths, are, at times, a
souree of greut annoyance to the net fishermen.  These watery creatures, whose bodies contain only
& very small percentage of solid matter, vary greatly in shape, and belonug to several omlers of the
Ceelenterata. They have often been described and figured in popular books on natural history, to
which the reader is referred for details coucerning their structure and habits. The comimoner
species fonnd on the New England coast ure referred to as follows by Prof. A. E. Verrill.!

“ A fine, large specimen of the beantiful Jelly-fish Tima formesa has been sent me by Mr. V.
N. Edwards, who captured it at Woorl’s Holl, April 3¢,  He states that the same speeics was very

" Vineyard Nound Report, p. 449, 187172,
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abundant jv February, 1872, It has not been previously recorded as found south of Cape Cod.
Among the most common of the larger species in stmmer were Mnemir;pxés Leidyi, which occurred
it abundance at nearly all hours of the day and evening, and was very phosphorescent at night;
Cyanea areticr, whiclh occurred chiefly in tha da\ytime, and was heye seldom more fhan a font in
diameter; Awrelin fevidule, which was not unfrequently seen in the daytime; Dactylometra
quingwecirrd, which was guite common both by night and day in Augast and September; and
Zygoductyla greenlandica, which was common in July, Doth in the day and evening, bat was seldom
seen later in the season,  In the winter season the Muemiopsis Leidyi is often abundant in Long
Island SBound, and I have also observed it in New York Farbor in February, in large numbers.
At Woods Holl, Mr. V. N. Edwards found the Plewrobrachia riododaciyla, roth young and nearly
fult-grown, very abundant in February and March. Af Watch Hill, April 13, I found both aduls
specitnens awd young ones not more than one-eighth of an ineh in diameter. 1t probably oeccurs
through the entire year, for we frequently met with it io midsmomer in Vineyard Sound. Mr. 8.
1. Bwith alse found it very abundant at Fire Island, on the south side of Long Island, in
Beptember.  The Tdyia roscola, so abundant on the ecast of New Engiand north of Cape Cod, was
only occeasionally met with, amd in small numbers, while the Beolina glata, which is one of the most
abumdant species on the northern coast of New Togland, was not seen af all, The durelia
Sfarvidule is less common than north of Cape Cod, buat was found in abundanec in Buzzard™s Bay,
in May, hy V. N, Edwards”

Many accounts have been given of the damage done to the nets of the fshermen Ly Jeily-
fishies, when they have congregated together in large numbers. Mr, Fl'vdf Mather, wriring from
Baybrook, Connecticut, in 188}, says that “the Jely-fish, enlled Ry fish here, are o sonpee of
great annoyance this year. They ¢log up the meshes of the nets, and the tide sweeps away either
tiie net alone, or with its stulies,”

The following extract from a letter hy Mr, I IT. Stannard, of Westbrook, Connecticut, dated
Jane 1, 1881, refers to 1he destruction occasioned in former years, ¢ The Jelly-fish have heen
very (estractive to pouand fisking several times within the past thirty-tive years, and there liave
been pore or less of then every year in the Sound, In 1861, the Dest part of the season was
dexstroyved, and, in 18G5, one-half of the shad-fishing season war destroyed by the Jelly-fish taking
away the vefs and stakes.  In (873, Jelly-fishes were very plentiful; they stopped the shad fishing
with ponnds almost entirely, and to snch an extent that the company did not pay expenses.  This
year, 15881, they have destroyed about one-third of the catch or season. If no Jelly-fish had
appeared I believe the cateh wonkl bave been one-third larger than it is.”



ZB.—THE PORIFERS.
237. TEE SPONGES.

GENERAL CONSTDERAT10XS.—The natmal group of Sponges with which the pablic have
Lecome familiar, through their constant use of 1he domestie virictios, remaine] nntil comparatively
recent fimes in the much dispated gronnd between the animal and vegetuble kingdoms., The
cavefal jnvestizations of severad distiguishicd wooderte naturalists, however, fnally established
thetr puimal pature be cond atl qrestion, and they were aecordingly transterred o the kinedom in
which they properly oelens. Bt smne vears were yof to past hofore (heit free affinitios witl
other animads conld be delinitely determined, and fhex were gronped provisionally with rhe so-
calted Protozed, a somewlhut eterogeneons assemblige of such Jow forms ax did nol agree strue
turally wiltli any of the fonr great branches or subiiingdoms, then vecoguizel as composing tie
animal kingdom,  Still later researches have elently proved that (he Bponges have o mneh igher
organization than the Protfecaa proper, and propagate by means of egos, while the members of the
Litter gronp do not. Contpared as o whole with ol the groups albive the Profozon, the Sponges
appedr to be the lowest in structure, and, mozreoxer, they stand apart hy thoemseives as o distine
group, which, in the more recent division of the animal Kingdom by most satboriries into 2ome
seven snbkiugdoms or branches, in place of the orviginal four, asswmes the mnk of @ sobking-
dom ealied Porifera, and comes into the plan of classitication between the Profesea amd the
Crelenterara.

The term Sponge conveys to the mitdds of most people simply the ides of an reantar, solt,
flexible mass of open strocture, whose exterior is generadly muelh rou iened by projecting poinis,
and pierced hy numerous hwles, leading toward the interior, and whose stractave, more closely
examined, s seen to congist of a fine net-work of simall;, horny fibers. This typica] Bponge, as we
may term it, from its being the form most commonly Known and observed, is the ovdinary Sponge
of commeree, which, thougl: limited in its range to but o few tropieal amd sultrvopical regivns, is
collected in great quantities and sent to all parts of the world. The commercial Sponges, which
are the only ones of cconomical importance to mankimd, &1l belong to o single patural genus,
Spongia, and form, so far as the aumber of species are coneerned, bl a sinall portion of the entire
braneh Porifera.

As stated above, the general coucepiion of & Sponge is a fibrous skeleton, and nearly all
Sponges possess a skeleton or the rudiments of one, but this varies greatly in charaeter in the
different, divisions of the bravel. In the commercinl Sponges and their allics, the skeleton is
horny and more or less flexible, consisting of fine fibers interwoven and joined together. In
another group, the skeleton is composed of horny fibers intermiugled with which are many
siliceons spicules, causing it to have a muech stiffer aud harsher structure.  1u a third group, the
so-enlled siliceons Sponges, the skeleton is entirely made op of siliceons spicules, which way be
seattered singly through the soft substance of fhe Sponge, ar joined together in bandles. These
spicales vary in shape, some b.t-ing simple and straight, sud otbers pyramidal, star-shape, or
granular, A fourth geoup, 1be cilearsous Sponges, has ¢ skeleton of calearcous materials, disposed

The receut members of this group have the

in lines or colwnns at right angles to the walls.
B3
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skeleton made ap of calearecus spicules, while the fossil forma referred to the same have caleareous
columnar supports, instemd of spicnlar.

The soft and tleshy part of the Sponge, whicl: ia the truly orgavized portion, and upon a
knowledge of which we must rely for n perfect anderstanding of the velations of Sponges, is the
most diflicult to stady, ax it is also the least Lknownu., Tt c¢olapses and begins to deeay almost ou
the moment of the Bponge bring tnken fron the water, and aleoholic preparations are of compari-
tively little valoe tor investigation.  The structore of some forms has, however, been sufticiently
well made out to give us a tolerably elear idea of what 3t must be in the entire group. Prof. AL
Hyurt deseribes the peneral stracture of the Sponge as tollows )

© They are structurally remarkably uniforin, theugh differing gremly in external aspect. They
consist internally ot o mass or layer of sarcode or mesoderm, containiug i greater or ess nunmber
of 1rae cells, and bave un ectoderm aned ewdoder of cellular tissne,  The majority of 1he forns
are sapperted by a skeleton of interwoven threads or spieales, oy both, of various forms. The
exterior is perforated by inpnmerable pores, Jeading mto chapnels in the interior, which enlarge
and join with groups of neighborivg channels, forming large brapehes. These, in turn, forn
junctions with other bravclhes, and finally all of them unite into ene or several lurge tronks,
which open outwards, like minute craters, on the externul surfuee. These are lined with another
wmembrane, differing from anything else of its kind in the animal kingdom. It is composed of
minnge cells, farnished on the {ree side with a long whip or flagellum, surrounded by n eollar,
Their interiors eontain a nuclens and digestive, vacuoles, aud they, in all respects, resemble the
independent animals known as flagellate infusoria.  They take in and digest food in the same
wmadtier, &l efect exerements in great profusion feom the area inclosed by the membraneons collar.

“The egps and spermatozoa are Jderived from modified colls of the mesoderm, whereas the
skeleton i eitler Duilt up partly from the external wembraoe, and partly from the sareode by
exogenous growtl, or by the transformation of il looxe vells of the sareode insto spicule. The
function of the smaller external pores is o admit the warer, which is thus strained and deprived
of s coarser floating materiel. 1t is then carried along the canals, by the motien of the cilia,
and convevs its load of winnte foed 1o the ampullaceons gacs and zodidal cella.  The hydraulic
pressare oceasioned by the inward flow of the invuwwerable minute strenms forees it through the
larger trunks and out at the craters or ostioles with great rapidity.”

Their pecaliar cellular stracture cansed the S8ponges when they were first carefully studied to
be lowked npon as compennd anmmals, bot this iden bar boen retnted] by more reecent studies, and
each individual Sponge is now considered, “in its simplest adult form, as homologically a single
animal with the iuternal stractore and fonetions of a colonial ergunization.”

The branch or subkingdom Perifera is divided into two classes, the Calei Spongie {ealeareoms
Sponges) and the Carneo-Spongiee (horny and silicesas Sponges).

The Calei-Spongiwe are again Jivided into tweo orders, and the Carneos-Spongic into fonr orders,
the Halisareoidea, Keratoidea, Kerato-Silicioidea, and Silicioidea.

The Heratoidea includes all the purely hormy Sponges, and the only genus, Spongia, of direct
importance to mankind. Aecording to Professor Hyatt, the horny Bponges ¢ appear te require
for the production of the formns in abundance tropical or subtropical seas, and obtain by far their
greatest development in the nnmber of the forms and species in the West Jndian seas, The
typical forms, the commercinl Sponges, are essentiylly cotfived to the waters of the Caribbean
Islands, Bahama Archipelago, sl the southern and western cousts of Florida, in this hemisphere,
and to the Mediterrspean wiuk Bed Seas in the otber, .

- ———— L ————
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¢ Austrulia affords o few forms, and 1 have heard, though I cannot substantiate the faet, of
some species on the Atlauntic coast of Brazil. DBermuda also has a few of the commercial kinds,
which, according to Mr. Goode’s report, and the snite of specimens forwarded, are much voarser
than the Key West, darker in color, and, in fuet, just abouts intermediate between these and those
ot Australia.  They are occasionally found in the stores, huat, as a rule, are nsed ouly by the
fisherinen themselves, abont their boats, the Bahama Sponges being preferred for dmnestic
purposes by the inhabitants,

“The true Sponrgice are all shallow-water forms,  In the Mediterranean, according to Eckliel,
they are not found below thirty fathoms, and in our own seas about the same, probably, thongh
not fished to greater than five fathomwms,  The greater part of the fishery s aceomplished between
the depths of three aud twenty feel, according to the repori of Dr. Talmer, from whount these
remarks are principally derived, The commercial grades coincide very closely here and in
Europe, bat it is guite easy to show that eweh of them may be considered a distinet species, if one
has an inclination to multiply in this direction. The three grades [of Americau Sponges]. Glove
SBponge (Spongia officinalis), snbapecies fubulifera, Wool Sponge (Spongia equina), sulwpecies gos-
asypina, and Yellow and Hard Head, both vnder the name of {(Sporgia agaricing), sulspecies cor-
lozia, eorrespond with remarkable accnracy to the three principal grades of conuvercial Sponges
in Egrope. These arce the Bath Sponge, Spongia officinalis, the Horse Sponge, Sporgie equing, and
the Zimocea Sponge, Spongia agaricing. This resnlt, in which three species appear ou both sides
of the Atlantic, as representing alone the marketable qualities of the genus Sponrgie, Lecoines
of donble interest when these varieties, or lneal species, as they might be ealled, are compared
with oue another. It is then found that the aspect of the surface 1s closely similar in each
of the three; that sulwpecies tubulifera represents Npongia officinalis, subspeecics gossyping ofiseis
Spongia equine in the same way, and, lastly, snbspecies corlesin has the same relation to Spongia
agaricing.

“The whole group off Keratosa iz confined to seas in which the differences observable
between the winter and summer isotherms are not excessive. Nomne are found north of Cape
Hatteras and the island of Bermmuda, and doubtless a similar limit occurs to the southward of
the equator. '

«The finer skeletons of the Heratosa, those of the genus Spongia, are only to be sought in
the intermediate zone, where the waters are of equable and high temperature.  Again, in examining
the species of this genus with relation to cach other, it becomes equally evident that they are
finest and most numerous in archipelagoes or off coasts which are bordered by large nombers of
islands or long reefs, or in sheltered sead.

“'"The Sponges near Nassan lie on reefs very much exposed to tho action of the waves, often
thirty miles from Land, and always in currents, sometimes running three or four miles an hour.
Such currents are usnal wherever groups of islands confine the tide water within certain definite
chunnels, and they have also the effeet of concentrating the floating food in the channels, or
wherever tides meet. Both of these conditions are essential to suceessfnl sponge growth, namely,
2 continuous renewal! of aérated water and a plextiful supply of food, and are probably partially
the canse of their abundance in such places.

The shallow-water Sponges ure eoarser thau the deep-water forms. This is probably due, in
pa.rf, as in other species, to the quantity of sediment, which is, of course, less in deep than in
shallow water, ae, for example, at Key West in the winter time. T am informed that no fine
qualities of an_i' Sponges are found within the limits of the milky water, but all the finer qualities
of the marketable kinds in the deepest water in which the species oecur, except perhaps in the



846 NATURAL HISTORY OF AQUATIC ANTMALS,

case of the Reef Sponge. Glove, Reef, and Hard Head are fished in shallow wuters, greatest
depth two fathoms, and the other, and generally finer marketable varicties, in from two 1o five
fathoms,  This tact also explaing in g measure, but not wholly, the greater coarseness of onr own
Hponges as compared with the European.  For thongh it way be assumed, from the examinetion
of the skeletous. that Mediterraneen Sponges are wuch less exposed to tarbil waters, and though
it may be shown by the microscope that the primary fibers contain less débris, this does uot
wholly explain theiv greater fnencss and elastieity. 1 think that we may attribite this either
wholly or partly to peculiar climatie conditions,

“The coral reefs afford good holding grouind for the bases of the colonies, and protection
fron the excessive surf of ocean shores, while they grow in water tho remarkable clearness of
whieh to a considerable depth is constant snbject of remark. These are undonbtedly favorahle
eonditions, a5 they are commaen also to the Mediterranean waters. The great quantity of cal-
careons sediment, lowever, which is churned by the waves in the winter, on the borders of
goral recf, is not present in the Mediterranean; and the average temperatnre also, which is very
much higher than that mxler which the finest Sponme skeletons are produced in the Mediter-
ranean, tannot be considered as fuvorable.  These dast, then, are probably the direct cause of the
inferiority of the sketeton of the commercial varieties fonnd in this asseclation |4 e, muany ol the
American varieties].

< The goarsest quality of all the Mediterranean SBpoenges, the Gherbis sort and other coarse
gorts, prow in localities along the coast, where they are most subjeet to the aetion of suspensded
matter in the water; bat all of these are, however, on account of the clearness and medinm
temperatnre of the Mediterranean waters, as compured with those of other seas, of mauch finer
quality.

SaPhe eoarsor kinds of the same variety grow nearest the shore, and the finer kinds in deceper
water, and ulsn, uceording to Nassau spongers, are more apt to oceur on marly grouni, where the
sediment is finer than upon other kinds of bottom. The openness which usunally accotmpanies
and appears to correlate with coarseness of the fiber must b congidercd as one of the elements
of inferioriiy, which invariably accompanies a skeleton having o loose inicrescopieal texture or
maesh, awd haesh or inclastic or easily forn fibers, but is also, though rarely, found in skeletons of
very fine quality, especially at an early age. Thus it may be said that it is undoubtediy a
comnion eharacteristic of all the inferior qualities of Mediterranean, and of ail the Caribbean
commercial Sponges without exeeption, which, though they inay lave very fine or very coarse O
inelastic fibers, are always perineated in the interior and have the gurface also eut up by larger
antd ore nonmeroas canuls than the eorresponding Mediterrancan speeies.”

238. THE GENUS SPONGIA AND THE AMERICAN COMMERCIAL SPONGES,

The skeleton of this genas, according to Professor Hyatt. is composed of solid, elastic fibers,
the primary ones, those having their origin in the external integuments, being usually, though
not invariably, more or less radiatory in their arrangements; but the secondary or connecting
fibers arc cxcessively irregalar, and geoerally very closely intertwined. The primury fibers are
particulnrly noticeable on the inner side of the walls of the larze or excarrent openings. The
skeleton exliibits a very roagh snrface, dne to the development of large projecting magses of the
seeomlary or connecting fibers, which are separited by lorizontal chunuels of greater or Jess
deptlh. The primary fibers protrude sbove the surfuce of the cvushions or ridges thus formed,
earrying with them more or less of the secondary fiber, and forming a series of saperficial tufts,
giving the skeleton & peculiarly hirsate aspect, The pores through which the water enters the
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Bpenges are very munereus, qnite permanent in their positions, aml irremitlarty seatiered over the
sitdes of the mass, often comaining open even in dried specimens. The cloaeal canals are few in
number, bnt exceclingly large, und their apertures are irregalavly scattered abont, hut are
alost awlways on the upper side of the volony. When Hving, the onter skin is of a durk Wwown,
very dark parple, or o Dlack eolor.  The external layer is usnally miore or less filled with whatever
sediment may be prevalent in the water, and, especially in the West Indies, with the siliceous
spicules of other Sponges.

Only four species or six so-called suhspecios of eonmereinl Sponges, are reeognized from the
Florids, waters, and these give rise to the five grades, kivown to the trade, in {he order of their
Importanee, begivning with the finest, as Sheepswool, Velvet, Grass, and Glove Sponges.  These
same grades and subspecics, with one exception, aiso ovenr among 1he Bahama Islands, the
sponge fanua of Florida and the Bahamas beiug more ov less identical, but the corresponding
grades of these two regions are generally finest in the Florida wuters, the Flovida commereial
Sponges ranking much higher than the Bakawma, and commanding bigher prices, Commereiaily,
Bakama bhas two or threc times as many grades of Sponges as Florida but these commerejal
grades ate not of specific or even subspecific importance.  They result from 2 division according
to quality for the convenience of the trade. Notwithstanding the many Bahama grades, the
best of the Babama Sheepswool Sponges are inferior to the best Floridi S8heepswon),
~ The fellowing deseriptions of the several Florida and Balante eonmercial Spouges ure taken
from Professor Hyatt’s memoir, “ Revision of tlie North American Porifer,” with notes on the
corresponding Mediterranean speéeies:

THE GLOVE BroNGL—SBPONGTIA OFFICINALIY, Linn,, subspeeies TURULIFERA.

“This snbspecies, as compared with other Amoerican snbspesies, lrag 2 skeleton composed of
remmarkably fine fibers, which bleach out to o whitish brown color. The sarface is covered with
fine tufts of primary fibers, which are, however, very pliable,  The surface is genbra]ly quite free
from eushions and ridges, and the chanuels between these when they do oceur are neither very
decp nor tong. The resulb of these characteristies is a form with a smoother surface and i denser
Jooking skeleton than usunal, pierced on the sides by numerous small apertures, very regalaviy
distributed, and at the top by one or more large eloacal oscenles, The form is generally dowe-like,
and is never, so far as I know, cap-shaped, though it may become exceedingly irregular, fistalur,
or even dendritic.  The older specimens show a decided tendency to increase by the prolongation
of the parts immediately around the apertares, Thus the maiu body of the Sponge becomes
projected into namerows smaller conical or hend-shaped masses like the yonng of variety rofunda,
and crested tmasses like those of variety diseiformis. At an advanced age the fiber becomes very
brittle and unfit for demestic purposes.”

This subspecies generally ocenrs abundantly upon hard bottomn,  While living its color is
bl:u:k'; the Iargest specimen seen by Dr. Edward Pahuer, who eollected many specimens for
Professor Hyatt, measared abount eight inches in height by about twenty inecles in eircamferenes.
It Hves on the coast of Southern Florida (Key YWest), asd among the Dabama Islunds (Nassan),
upen hard Lottoms ar reefs, in abont six feet of water. Ten varieties are ennmerated, all of
wlich inhabit American tropical seas. Fhey ave as follows: pertusa, moflis, prave, diseiformis,
rotunda, aperta, vorlosifermis, dupler, exotica, and solida.

The Glove Sponge ruitks as the poorest of ail the Florida commercial grades, and yet belonging
to the same species, under the name subspecies mediterranen, are the Levant Toilet Sponges, the
inest of nll Sponges, and the fine-textured Turkey Cap Bpouges. The different grades of the
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sabspecies mediterranea, sore of which are of an inferior gquality, occenr on the eastern shove of the
Adriatie, on the const of Greeee to Asin Minor, and thence to Tripoli and Tunis.

THE Grass SPoNGE—SPUNGLA GRAMINEA, Iiyatt.

“hin s oue of the Grass Sponges of commeree, and is perbaps one of the least variable of
all the species. . . . The general structure is coarser than in {wbulifera, and the interior is
exceedingly open, owing to the large size and central sitaation of the efferent eannls. The form
is that of a truncated cone, Hnted by deep farrows on the sides, and either infundibnliform or fat
ot the truncated surface. The large excurrvent orifices are all upob this surface, or in the depres-
ston which takes its place. The smaller apertures are situated on the sides, invariably in the
depressions between the ridges. The persistency of the former and of the latter ridges, and the
pitnation of the different kinds of orifices, are by tur the moat characteristic features of this species.
Notwithstanding these facts, and thongh I am obliged to deseribe this and some other forms as
distinet species, I have great doabis of the truth of the assumption, It resta upon the evidence
of many apecimens, bhut they are all from one locality.”

This species oceurs at Key West, Ilorida, where it grows allundantly on the coral reefs, sither
on smooth hottoms or attached to corals or other Bponges, in three feet of water and deeper.
When living its color is black.

THE SHREEPEWOOL SPONGE—SPONGIA BQUINA, Schm,, subapecies GOSSYPINA,

“The i¥eal variety of this species, usually called the Sheepswool Sponge, varies greatly in
forin.  Adl of these forms, however, are characterized by a peenliar surface. The skeleton rises
tnto large tofis over the entire surface, the larger oscula oceupying the depresgions between.
Sowotimes these ure very nnerous, the whole interior being very cavernous, and sometimes the
structure is much denser, with fewer large openings and maby small ones scattered bétween the
tafts,  Occasionally the depressions are filled up on parts of the Sponge, and a surfaee is presented
having no large cnfts, but only the smail seeondary bundies of fibers, which are especially charae-
teristic of this variety. The resnlt of this structure is to leave great hollows or rather a net-work
of deep tunnels under the dermn, which are apparent only after the drying of the specimens, when
they beeowe exposed by the aniversal contraction aud craching of the skin., The color wheu

tiving is said by Dr. Palmer to e a shining black.”

The Labitat of this species is Sovthern Florida aud the Babama Islauds, where it grows iu
from three to sixteen feeg ot water apnd deeper. The largest specimen examined measnred abong
nine inches high by thirsy inches broad. The following five varieties are recognized by Professor
Hyutt: dendritica, porosa, alba, solliaria, und hirguta.

This is by fur the finest of the American commercial Sponges, ranking much higher than any
of the other grades. It is also the one most eagerly sought for, the sapply being guite nnequal to
the demand. It takes the place of the finer Mediterranean grades for most purposes, and, though
not so finein texiurc, s more durable than the Turkish Spouges. Lo the same species are placed
some of the bust-known of the eastern grades, the so-valled Horse Sponge, Veunetian Bath Sponge,
and Gherbis Spange, which oecur e aumerous places in the Mediterranean Seu. '

Ty VELVET SPONGE~SPONGIA EQUINA, Behm., sobapecies MEANDRINIFORMIS,

“'This, the wellbknown Velvet Bpovge of commreree, . . . differs from the preceding in
its extreme forms by the absence of the pointed bundles or tuits; apd the fibers are also perhaps
slightly finer. The absence of the pointed tufts gives a smoother surface, since, as in the preceding
variety, these are mainly composed of coarse primary fibers loaded with foreign matter, whereas
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the eonnecting or secondary fibers are composed of pure keratose. The surfuace is also rei.arkable
for the protruding, flattened cushions of fiber, whicl slightly resemble the couvoluted ridges
of a meandring. Bometimes these eushions are transformed into long, solid brashes or pencils of
fibevs,”

The localities from which this subspecies has heen recorded are as follows: Biscayne Bay and
Key West, Florida; Nassan, Bahamas; Havana, Calw; Mauritius Islands; and the island of
Fernando de Noroitha, oftf the coast of Brazil. DBut one variety of this subspecies has heen recog-
nized; it is alse in its typical form kuown commercially as the Velvet Sponge.  Drofessor Hyatt
writes of it as follows: “The forms of the specimens in our collection are more spreading than is
usugl in that variety (meandriniformis), and the texture is quite as soft, though denser, perhaps,
when the gkeleton is dry.  The projecting eushions of fiber are similar in form to those of variety
meandriniformis, but are joined together in larger masses by a tissue of fine superficial threads ; also
are often tess dense and simply bridge the intermediate chanunels. This and the tortuous and
rather shallow character of the chaunels give the surface a sieeother aspect than i common in the
skeleton of meandriniformis. The oscules are very large and have a peculiar ragged aspect in dried
specimens. They look as if somo one had mude them by repeatedly running a knife info the animat
while it was drying, and then omitted to clean out the interior thoroughly, leaving sharp pinnacles
of dried sponge cutiings projecting inward, sometimes so as to fill the center, but oftener sticking
around the center of the aperture, and more or less completely joined to the wall of the canal,
This characteristic ragged look is sometimes also to be seen in the oscules of subspecies gossypina.
but never so decidedly.” This variety is found at Key West, Florida, and Nassau, Bahamas.

This is a fair grade of Sponge, rather rare, and not much in demand; in fact, the dealers
often omit it in their enumeration of the American commercial Sponges, It is considered of little
value by the trade.

THE GRASS SPONGE—SPONGIA EQUINA, Schm., subspecies CEREBRIFORMIS.

“ The aspect of this species, commonly known as one of the *Grass Sponges,’ is very similar to
that of Spengie agaricina, subspecies corlosia, variety typicd. The difference consists principally
in the aspeet of the surface. This is broken up by parallel longitudinal ridges of irregular length
on the sides, each ornaunented with one or two lines of tufts. These ridges extend onto the upper
surface, giving them a markedly radiatory arrangement. The larger orifices are situated in rows
in the channels batween the ridges.” 8ix varieties are enumerated, as follows: fypica, described
above; plana, inhabiting Florida and Kingsmill’s Islawds; divésa, found upon hard, irregular bottom
or corals, in abont two feet of water at Jow tide, at Key West and Biseayne Bay, Florida, and af
Stone’s Inlet, South Qarolina; mericana, from Vera Cruz, Mexico; caliciformis, from Nassau,
Bahamas: and obseura, from Nassau and the Bermudas. These several varieties differ more or
less markedly from the typical specimens, some of them approaching other species in shape and
general appearance. This prade is inferior in guality.

THE YELLOW SPONGE—SPOKGIA AGABICINA, Pall, subspecies CORLOSIA AND DURA.

“The subspecies corlosia resembles very closely in external appearance the Spongin dura, or
‘Hard Head, but an examination of a fall series of forms showed that very considerable differ-
ences exist in the texture, thongh superficially there is little or no distinction in the aspect of the
surface. Dealers can identify these varieties fnstauntly by the color, which is usually lighter than
that of the ‘Hard Head, and by the tonch, the ¢Yeltow Sponge’ yielding muach more readily and
feeling less harsh under the fingers. These characters, however, only apply to the normal head-
like forims and some of the varieties; many forms cannot be placed in either one or the other of

i4 ¥
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the two groups with any certainty,” This snbspecies occurs at the Bahama 1slands aud Plorida.
Thyee varietles are classed with it by Professor Ilyatt, gossypiniformis, from Nassav ; fusee and
elongata, from Biscayne Bay and Key West, Florida ; the range in depth is from two teet of water
at low tide to tlirey feet or more. .

This constitutes the second grade of American Sponges, and is very abundant. Although
selling at a mueh lower price than the Sheepswool it forms an important article of commerce,
The Mediterranean grade corresponding with it is the so.called Zimoeca Sponge.

239. INJURIOUS SPONGES.
THE BORING SPONGE—(LIONA SULPEUREA, Verrill.

This is a common species of siliceous Sponge, which ranges along our Atlantic coast, from
Cape Cod to Sounth Carolina, in from oune to fifteen fathoms of water. It begins to grow on
mussel, clam, or ovster shells, mostly on dead, bnt alse on living specimens, into which, when
still very young, it sxeavates muwerons burrows, * Ag it grows, it penetrates the shell in every
direction, forming irregular holes and galleries, which continne to grow as more and more of the
subgtance of the shell is abwzorbed, uutil the shells are reduced to 2 completely honeycombed,
brittle mass, or & mere skeleton. Finally the Sponge begins to protrade from the surface, and
grows up jnto mammiliform maasses, or small rounded erusts, which continue to grow and spread
in every direction, antil finally they form masses six or eight inches in diameter. . . . Owing
te the remarkable boring habits of this and other allied Sponges, they are very important in the
economy of the sea, for they are the principal agents in the disintegration and decay of the ghells
that accomulate over the bottoms, thus performing the same function in the sea that fungi and
ingsects perform on the fand.”! _

There is no guestion but that the offices of this Bponge are mainly for good, as stated ubove;
but they often attack living shells, burrowing inte them as far as the inner layer, and greatly
irritating the animal, which will sometimes deposit ove or more new coatings of shell strncture, so
as to cover up the little pores about to open into the inside. They probably also often cause the
destruction of oysters. These burrows sometimes appear on the inside ag little prominences,
scattered over the surface. Masses of thie Sponge, when full grown, measure a foot or more in
lengih, and contain stones as large as one’s fist, as well as a large guantity of sand. ¢ This
species iz of a bright sulphuar yellow color, and grows into hemispherical or irregolar massive
forma of firm texture, the surface being covered with scattered, low, wart.like, soft prominences,
about an eighth of an inch in diameter, which contract when the Sponge is dried, leaving shallow
pits.”

Cliona sulphurea hag the power of burrowing into submerged limestone as well as shells. A
case of this sort was brought to unotice in 1878, when a wrecked cargo of marble was discovered
off Long Island, baving lain there for several years. The pieces of marble taken up were
completely riddled by this Sponge to a slight depth,

!Vineyard Sound Report, p. 421, 187172,





